Digitized by the Internet Archive 
in 2023 with funding from 
Kahle/Austin Foundation 


https://archive.org/details/strayeruptonarit0000geor 


THREE-BOOK SERIES 


ee ER UPTON 
ARE MEEECS 


HIGHER GRADES 


BY 


GEORGE DRAYTON STRAYER,PH.D 
Professor of Education, Teachers College 
' Columbia University 
AND 
CLIFFORD BREWSTER UPTON, AM. 
Professor of Mathematics, Teachers College 
Columbia University 


AMERICAN BOOK COMPANY 


NEW YORK CINCINNATI CHICAGO 
BOSTON ATLANTA 


CopyRIGHT, 1928, BY 
AMERICAN BOOK COMPANY 


All rights reserved 


@BTRAYER-UPTON ARITHMETIOS, HIGHER GRADES 


Wid Rs: 15 


MADE IN U.8.A. 


PREFACE 


Tuts series of books aims to give pupils the ability to com- 
pute easily and accurately, and to enable them to interpret and 
solve the quantitative situations which they will meet in life. 
In the achievement of this aim, these books incorporate the most 
valuable findings of modern experimentation in the teaching of 
arithmetic, including the results of important researches con- 
ducted by the authors. These books conform to the best 
modern courses of study and present only those methods and 
materials which have been thoroughly tested in the classroom 
by many experienced teachers. In no place do they introduce 
untried theories. 

This book, which covers the work of the Higher Grades, is 
in harmony with the recommendations of the National Com- 
mittee on Mathematical Requirements and of the Fifth Year- 
book of the Department of Superintendence, both of which 
treat of the work of the seventh and eighth grades. 

The following features of this book are especially noteworthy : 

1. The applications of arithmetic as found in business and 
industry, as well as those encountered in our personal lives, are 
presented in such a way as to make them real and interesting 
to boys and girls of the upper grades. Special attention has 
been given to such topics as banking, modern business practice, 
installment buying, purchasing a home, insurance, thrift, sav- 
ings, and investment. 

2. The making of graphs, such as those which appear so 
frequently in newspapers and magazines, has been developed 


ard graded with unusual care. 
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3. Form study and geometric constructions are presented 
through a series of uttractive exercises in actual drawing, thus 
utilizing the pupil’s natural interest in constructive work. 

4. The formula and the simple equation — two of our most 
effective mathematical instruments — are here presented as 
important aids to arithmetic and are applied generously in 
mensuration, in the work in proportion, and in indirect problems 
in percentage, areas, and volumes.. 

5. Throughout the text the work of each topic has been so 
carefully graded that the pupil is never confronted with more 
than: one new difficulty at a time. Sufficient exercises and 
practical problems have been provided on each topic to give 
the pupil a thorough appreciation and complete mastery of it. 

6. The unusually large number of graded abstract exercises 
and problems also provides for the individual differences of 
pupils by affording even the less able pupil sufficient drill on 
any types of work that prove difficult to him. 

7. The checking of work is emphasized throughout the book. 


8. To furnish an efficient means for perfecting the skills in 
computation developed in the preceding grades, a series of 
Improvement Tests is included, embracing 94 individual tests 
in whole numbers, fractions, decimals, and percentage. These 
tests are described on pages 1 to 10. 


Chapters I and II of this book cover the work usually given 
in the seventh grade and Chapters III and IV cover the work of 
the eighth grade. 


GEORGE DRAYTON STRAYER 
CLIFFORD Brewster Urpron 
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HIGHER GRADES 


CHAPTER I 
GAINING SKILL IN COMPUTATION 


John is trying to win a place on the school basket-ball team. 
Every day he practices shooting the ball into the basket and 
records carefully the number of baskets he makes. Yesterday he 
threw the ball in on 13 out of 30 trials; to-day he tries to get 
at least 14 out of 30. Only by constantly improving his record 
can he gain real skill, 

In the same way you can gain skill in computing by watching 
your record and always trying to improve it. Begin by taking 
Improvement Test 1 A, on page 3. The teacher will time you, 
telling you when to start and when to stdp. She will then 
read the correct answers and you should make a record of your 
score, using the table on the inside of the back cover of this 
_ book to find your score. When you take the test again, in a 
day or two, try hard to raise your mark. 

The daily record of your scores, which you will keep in a 
notebook, will show whether your skill is increasing. You 
should also compare your score with the daily median score of the 
entire class, which will be kept on the board. Try to get every 
example on the test right. If you cannot do this, your score will 
be considered satisfactory only if it is equal to, or above, the 
median score of the class. 

The median score of a class, which is much like the average 
score, is explained on page 7. The median score is used instead 


of the average score because it is much easier to compute. 
1 
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TAKING AN IMPROVEMENT TEST IN ADDITION 


In taking an Improvement Test in addition, such as Test 1 A 
on the next page, do not copy 
the examples on paper. Instead, 
lay a sheet of paper on the book 
with its edge directly under the 
top row of examples. Write only 
the answers on the paper, as 
shown in the picture. 

When you finish the first row 
of examples on Test 1 A, fold the 
answers under and place the 
folded edge of the paper directly 
under the second row of ex- 


these examples on the paper 
along the folded edge. By writing only the answers, you save 
time and also avoid the possibility of making mistakes in 
copying. ‘ 

Work on each test only the number of minutes perme for 
that test and stop all work immediately at the signal for stopping, 
even if you are just finishing an example. You cannot compare 
your scores from day to day on the same test, to show whether 
you are improving, unless you work upon that test exactly the 
same number of minutes each time you take it. 

The teacher will usually have you do the same test on 
several successive days, until the class “hits the roof” by 
making a median score of 10. Then she will start a new test 
and continue with it until the class again reaches a median 
score of 10. If your score is not up to the class median when 
the class leaves a test, practice the test by yourself. Then, 


when the class tries that test again after a few weeks, yous 


should be able to equal the class median. 


amples. Write the answers to 


37120 
93837 
84778 
96363 


46975 
41698 
34062 
12528 


$139 
4145 
5676 
6909 
4739 
ieto 
7846 
3805 


954 
718 
617 
828 
970 
341 
295 
451 
850 
546 
727 


IMPROVEMENT TEST 


| IMPROVEMENT TEST No. 1 


Test 1A — Addition (Time 4 min.) 


2. 47457- 3. 98598 
58486 65871 
49305 26389 
54875 15108 

6. 82149 7. 64238 
97741 81874 
47332 77676 
18385 44529 

Test 1B — Addition (Time 4 min.) 
2. 1956 3. 5436 4 5039 

je | 2393 9564 

5694 8722 4456 

2859 1100 5009 

9087 6687 8785 

8750 8917 6984 

3628 6478 — 8260 

7263 2233 2136 

Test 1C — Addition (Time 4 min.) 
2 OO Ou 3.0 1 4. 378 

962 121 882 

963 684 302 

300 807 922 

113 318 341 

932 263 207 

328 877 890 

517 ; 104 447 

657 760 258 

196 929 859 

704 875 


822 


4. 


98724 
55965 
53794 
24036 


39146 
92779 
58989 
17336 


5. 6455 
4099 
9853 
7878 
9760 
7502 
3759 
1446 


5. 687 
939 
254 
436 
186 
600 
758 
675 
492 
109 
923 
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FINDING SCORES IN IMPROVEMENT TESTS 


This table will help you to find your score on a test. 


NUMBER OF NUMBER OF EXAMPLES RIGHT 
Examples [911121314] 51617|819 110] 12] 13] 14/15 [16 


Neale (a 


wmpoliml my wlw], Fe 


wolmlw)lw) wo] > 


ele 


Suppose that you take Test 1 A and get 5 examples right. 
Since there are 8 examples in the test, first find in the table the 
row beginning with 8 (as shown by Arrow A). Then look 
along that row until you reach the column with 5 at the top 
(shown by Arrow B) and you find the number 6 (shown by 
Arrow C), which means that your score on the test is 6. 

In finding your score, count as correct only the examples that 
are entirely right. An unfinished problem does not count. 


USING THE SCORING TABLE 


1. In Test 1A, show that your score is 10 if you get 
8 examples right. What is your score if you get 7 examples 
right? if you get only 3 examples right? 

2. Use the above table to find the scores in these tests: 


Number in test 


Number right 


RECORDING SCORES 3 


KEEPING RECORDS IN IMPROVEMENT TESTS 


The best way to keep 
your record is to make a 
picture, or graph, of your 
daily seores, as Paul did at 
the right. 

Along the lowest line of 
the graph Paul wrote the 
dates on which he tried 
the tests. He used the 
abbreviations given below. 
S 10 means Sept. 10, which is the first day on which Paul 
Hee web tried Test 1 A. The heavy black 


S = Sept. 

iverOets uk = Mar, dot above S 10, on the horizontal 
INe= Nov. ~~ A. =“Apr. line numbered 9, shows that on 
D = Dec. My = May Sept. 10 his score was 9. 

J=Jan. Ju = June You should have a notebook of 


squared paper in which to keep your record, as shown above. 


Reading the Graph of Paul’s Record 


1. What score did Paul get on Sept. 12? Did he do as well 
on Sept. 12 as on Sept. 10? Did he improve again on Sept. 14? 

2. How long after he first scored 10 on Test 1 A did he try 
the test again? Did he do as well on Nov. 12 as on Sept. 14? 

3. The first time Paul tried Test 1 B, did he do as well as he 
did the first time on Test 1 A? What was his lowest score on 
this test? his highest score? 

4. On Test 1 B, on what date did Paul first get a score of 10? 
How long after that did he wait before trying Test 1 B again? 

5. Did Paul do as well on Test 1 C as he did on the other two 
tests? What was his first score on Test 1 C? his lowest score? 
his highest score? his last score? 
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FINDING AND RECORDING SCORES 


1. How many examples are there in Test 1A? Dorothy had 
6 examples right in Test 1 A on Sept. 11, 7 examples right on 
Sept. 12, and 8 right on Sept. 16. Use the table on page 4 to 
find her score for each of these days. 

Make a graph to show Dorothy’s record on Test 1 A, using 
the abbreviations given on page 5 for the names of months. 
Did Dorothy improve steadily on this test? 


2. On a test containing 6 examples, Arthur had 5 examples 
right on Sept. 22, 4 right on Sept. 24, 5 right on Oct. 6, and 
6 right on Oct. 8. Use the table on page 4 to find his score on 
each trial. Make a graph of Arthur’s record. Does the graph 
show a steady improvement? 


3. On a test of 12 examples, Leon had 8 examples right on 
Nov. 4, 9 right on Nov. 5, 9 right on Nov. 10, and 12 right 
on Nov. 13. On the same test, Claude had 9 examples right on 
Nov. 4, 7 right on Nov. 5, 8 right on Nov. 10, and 9 right on 
Noy. 13. Find each boy’s daily scores and make a graph of 
each record. 

Whose graph shows the greater improvement, Leon’s or 
Claude’s? Which boy made the better record on this test? 


4. Here are the graphs of Elsie’s records on three tests. 
On Sept. 10 Elsie scored 
gons| rest 1A@|rest 12 rest 1@| § on Test 1A. What was 
her score each of the other 
times she tried Test 1 A? 
Give her score on each day 
that she tried Test 1B; 
Test 1 C. 

On which test did Elsie 
do the best? On which 


test did she improve the 
most? On which does she need more practice? 
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HOW TO FIND THE MEDIAN SCORE 


This picture shows the members of a class arranged according 
to their marks on 
Improvement Test ¢ 
1A. Thenumbers 
under them show 
their scores. Those 
with the highest 
scores come first ; 
those with the lowest come last. The middle pupil in the line 
has the middle score, or the median score, of the class. 

There are 15 pupils in this class. The middle pupil is the 
8th, there being 7 pupils before him and 7 pupils after him. 
His mark of 9 is the median score of the class for this test. All 
those who have less than 9 must work very hard to get up to, 
or ahead of, the median next time. 

Here is another class in similar order. When there are 
14 pupils, as in 
this class, there 
is not one mid- 
dle pupil; in- 
stead, there are 
2 middle ones. Mippis 
The 2 middle a ae 
pupils here both have 8 as their mark; therefore the middle 
mark of the class is also 8. 

Below are the marks of another class of 14 pupils. The two 
middle pupils have marks of 9 and 8. The median score is 


ipower Omron On, 9 < ONIN 81 8% SPS 8 6..6 


MepDIAn 


half way between the two middle scores, or half way between 
9 and 8. This gives a median of 83; but as Improvement Tests 
are scored by whole numbers, the median is called 9. 
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WHICH SIDE WILL YOU BE ON? 


The median divides a class into two equal groups, representing 
the upper and lower halves of the class. In which half do you 
want to be? Will you be before the median flag or behind it? 
The median is often a high'mark ; but since at least half of your 
class has reached it, you also can reach it. 

Always try to be among those whose mark is above the median, 
so that you will be in the upper half of the class. 


A Short Way to Find the Class Median 


Here is a short way to find the class median : 

Consider the first class of 15 pupils, which is pictured on 
page 7. After the papers are Score Number 
scored, the teacher need not of Pupils 
take the time to arrange the 10 3 Median acute 
pupils in line. She simply 9 6<—| 


in this group 


asks how many have a score of 8 

10, and 3 pupils raise their 6 1 
hands. She then asks how 4 #1 
many have 9, and 6 pupils 15 


raise their hands. She writes on the board the number of 
pupils having each score, as shown above. 

Since the 8th score is the middle score, the teacher counts 
down in the column marked “Number of Pupils” until she 
reaches the 8th pupil. In the first group there are 3 pupils; 
to these she adds 5 pupils from the next group in order to reach 
the 8th pupil. Since the 8th pupil belongs to the group of 6 
pupils who received a mark of 9, the median score is 9. 


Notr. To find which is the middle score, add 1 to the total number 
of scores and divide by 2. In the example above, add 1 to 15, which 
gives 16. Dividing 16 by 2, you get the 8th as the middle score. For a 
class of 14 pupils, add 1 to 14, which gives 15. Since 15 + 2 = 74, the 


7zth score, which is half way between the 7th and the 8th score, is the 
middle score. 
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FINDING CLASS MEDIANS 


1. Yn a class, 4 pupils had a score of 10 on an Improvement 
Test, 7 pupils had 9, 7 had 8, 4had7, 2 had 6, and 1 had 3. 
How many pupils took the test? Arrange the marks in a table, 
and find the median by the short method given on page 8. 


2. On Monday, in Amy’s class, 5 pupils had a score of 10 
on an Improvement Test, 6 had 9, 9 had 8, 4 had 7, 2 had 
6, and 2 had 5. Find the class median. 


3. On Tuesday Amy’s class repeated the test. This time 
7 pupils had a score of 10, 7 had 9, 9 had 8, 3 had 7, 1 
had 6, and 1 had 5. Find the class median for Tuesday. 
Had it gone up since Monday? . 


Comparing Your Work with That of Your Class 


In this graph the heavy line shows Anna’s record on a test; 
the dotted line shows the median scores of the 
entire class on that test. What was the 
median on Nov. 12? on Nov. 18? What 
were Anna’s scores on those days? Was 
Anna’s work always satisfactory ? 

The second graph shows Joe’s record by a 
heavy line and that of his class by a dotted 
line. Joe was far below the class on Nov. 17. 
On Nov. 19 he did better, but the class median 
also rose. What was the class score on 
Nov. 22? What was Joe’s score? 

Joe worked hard and continued to improve. 
How did his score compare with the class 
median on Nov. 23? on Nov. 24? 

For every Improvement Test your class medians will be kept 
on the board. In your record book, make a graph of the class 
medians in red and of your own scores in black. Try to keep 
your line above the class line. 
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COMPARING RECORDS WITH THE CLASS RECORD 


This graph shows Philip’s scores (heavy lines) and the medians 
of his class (dotted lines) on 
Peer aa reS three Improvement Tests. 

; os Ral 1. Was Philip above or 
|_| 4 ++ below the class median when 
isaes 

| 


6 
Ame is 


he tried Test 1A on Sept. 
13? Did he improve on 
Sept. 14? Did the class also 
improve on Sept. 14? On 
what day did Philip come 
up to the class median on 
Test 1A? 

2. On Test 1 B, how did Philip’s score compare with the class 
median on Oct. 8? on Oct. 9? on Oct. 10? on Oct. 11? 
Was his work always satisfactory on Test 1B? Does he need 
more practice on this test? 


3. Compare Philip’s score with the class score on each of the 
days Test 1 C was tried. Did he always make a satisfactory 
_ score on Test 1C? Which needs more practice on this test, 
Philip or the rest of the class? 

4. On Test 1 A, Nora’s marks were 8 on Sept. 21, 6 on 
Sept. 24, 8 on Sept. 26, and 10 on Sept. 28. The medians of 
her class were 8 on Sept. 21, 8 on Sept. 24, 9 on Sept. 26, and 9 
on Sept. 28. Draw a graph of Nora’s scores in black and of the 
class medians in red. On which days was Nora’s score below 
the class median? On which days was her score equal to the 
class median? above the median? 


5. Draw a graph showing Bertha’s scores on a test, if her score 
was 8 on Oct. 5, 10 on Oct. 8, 9 on Oct. 26, and 10 on Oct. 29. 
On the same graph show, in red, that the class medians on that 
test were 7 on Oct. 5, 9 on Oct. 8, 8 on Oct. 26, and 10 on 
Oct. 29. Compare Bertha’s graph with the class graph. 
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SAVING TIME IN ADDITION 


In adding a column of figures, you can often save time by 


grouping the figures. Thus, inadding A B C 
the columns at the right, look ahead 6 74 3 
quickly as you go up each column and 3 4 5 

2 5 2 
group mentally the figures whose sum 4 4 5 
is 10 or less. In adding Column 4A, for 4 7 8 


example, think 10,15, 21. In Column B, 
think 7, 17,23. Always take the figures in their regular order in 
grouping; thus, in Column C, do not try to group 5 and 5 or 8 
and 2. If you skip around to form a group, you may easily for- 
get the figures you skip. 

In Improvement Tests in addition, you will soon find it much 
quicker to group the figures than to add one figure at a time 
Bookkeepers often group three and four figures at a time. 


CHECKING ADDITION 


Since an error in adding up a bill or an account may mean 
the loss of many dollars, the wise business man always checks 
his computations. Hence it is important for you to form, now, 
the habit of checking your work. 697 

In an example like that at the right, begin 341 
at the bottom of each column and add upwards. 258 
When all the columns have been added, check the 201 
work by adding downwards in each column. You ae 
should get the same sum each way. 5619 

In an Improvement Test in addition, like Test 
1 A if the teacher wishes the whole class to check the entire 
test, she will allow twice the given time (8 minutes in all) 
for doing and checking the work. If the time for this test is 
only 4 minutes, do not begin to check your work until you 
have finished the test. Then, if there is any time left before 
the signal to stop, check as many of your answers as you can. 

SU. AR, —H. G.—2 
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TAKING AN IMPROVEMENT TEST IN SUBTRACTION 


In taking an Improvement Test in subtraction, as in the 
addition test, you do not copy the examples. Ina test like 2 A, 
write only the answers for the first row of examples along the 
edge of a sheet of paper. Then fold the answers under and 
write the answers for the next row of examples along the folded 
edge. Fold again, and write the answers for the third row along 
the new folded edge. 


CHECKING SUBTRACTION 


The best way to check subtraction is by adding the remainder 
and the subtrahend; the result should 
equal the minuend. In checking sub- 
traction, always begin with the re- 
mainder and add up in each column. 

To check the above problem, think as follows: 

5+ 7= 12. The 2 of 12 checks with the 2 of 8052. 
1 (earried) +5+9= 15. The 5 of 15 checks with the 5 of 8052. 


1 (carried) + 6+ 3 = 10. The 0 of 10 checks with the 0 of 8052. 
1 (carried) + 1+6= 8. The § checks with the 8 of 8052. 


8052 Minuend 
6397 Subtrahend 


1655 Remainder 


As soon as you finish working an Improvement Test in sub- 
traction, begin at once to check it, checking as many of the 
problems as you can in the time allowed for the test. If pos- 
sible, the teacher will sometimes give you twice as long as the 
stated time allowance, so that the entire class can work and 


check all the problems. 
Subtract and check the following: 


15171 | 3: 7260, Be (6485 oe Tees 9. 3111 
2090 5459 3892 1756 2999 


2. 8643 4. 9276 6. 9065 8. 6422 10. 8343 
1916 8579 438 2466 2965 


IMPROVEMENT TEST 


| IMPROVEMENT TEST No. 2 | 


Test 2A — Subtraction (Time 3 min.) 


1. 9525 2. 7384 3. °8406 4. 9618 
3856 5188 4537 4790 


Sao hee ¢. VolhG ~.8. 6607. 9. 8213 
5240 1429 4168 3457 


11. 8130 12. 4420 13. 4197 14. 8401 
1690 2676 1209 6415 


| Test 2B— Subtraction (Time 4 min.) 


1. 16441 2. 37324 3. 81605 4. 


12053 28842 67945 


§. 38311 6. 96028 te 90530 8. 


22361 38122 42792 


Sevoae2., 10: 692:20', 11) 30409—- 2. 


89764 33606 21831 


62891 14.°73006- 16. 80463 16. 


43512 15595 19603 


Test 2 C — Subtraction (Time 3 min.) 


1. 293709. 2. 192510 3. 596302 4. 


79489 18970 18770 


Boos 67 6. 317296 7.951246 8. 


31980 29027 812089 


9. 474000 10. 697934 11. 760721 12. 


364320 248049 414343 


10. 53 
33 


13 


74254 
64634 


73879 
71780 


74463 
38014 


436000 
30842 


274600 
265725 


525241 


327861 
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USING SUBTRACTION TO SOLVE PROBLEMS 
Solve these problems and check the work. 


1. Raymond had a collection of 3500 stamps. He sold 
1275 stamps to Edgar and gave 92 stamps to Thomas. How 
many stamps did Raymond have left? 


2. Bert has saved $23.85. He wants to buy a radio set cost- 
ing $45.50. How much more must he save? 


3. At the school picnic Grace sold 123 bags of popcorn, while 
Edna sold 94 bags. How many more bags of popcorn did Grace 
sell than Edna? 


4. Mr. Adams started on a business trip with $200 in his 
pocket. When he returned home he had $27.85 left. How 
much in all did he spend on the trip? 


5. Harriet is treasurer of the Science Club. Her account 
book shows that during the first month of school she collected 
$8.75 in dues and spent $5.93. How much money should she 
have left at the end of the month? When Harriet counted the 
money on hand, she found that she had $2.77. Give several 
possible reasons why her account did not balance. 


6. When Mr. Bates started ona trip, the speedometer on his 
car read 7284 mi. At the end of the trip it read 8493 mi. 
How far did he drive? 


7. An automobile Route Miles from 


; Washington 
B o 1 j 
ook gives these distances for 0 “Washingtous Dees 


a trip from Washington, D.C., 138 Cumberland, Md. 
to Indianapolis, Ind. 267 Wheeling, W. Va. 
How far is it from Cumber- 394 Columbus, Ohio 

land to Wheeling? from poe Daye 
Cumberland to Columbus? aa Indiana one 


from Wheeling to Columbus? from Columbus to Dayton? 
from Dayton to Indianapolis? 


MAKING CHANGE 15 


HOW CHANGE IS MADE 


Albert buys a notebook for 13¢ and gives the clerk $1.00. 
The clerk makes the change very quickly. 

Albert thinks that the clerk first subtracts 13¢ from $1.00, 
which leaves 87¢, and then picks up 87¢ in coins. 


_ Jane says that the clerk does not subtract at all, but makes the 
change by adding, thus: He thinks 13¢, then he picks up 2 cents 
and thinks 15, then he takes a dime and thinks 25, next a quarter 
and thinks 50, and then a half dollar and thinks $1.00. As 
he puts the change into Albert’s hand he counts again, saying, 
“13, 15, 25, 50, $1.” ; 


Jane is right. In making change the clerk does not sub- 
tract; he starts with the amount of your purchase and adds 
coins to that amount until he reaches a dollar. Then he hands 
you the coins. When you receive the change, you should check 
it by adding in the same way. 


Exercises 


1. Marie buys a book for $1.29 and gives the clerk $2. He 
gives her 1 cent, Z dimes, and a half dollar. Count the change 
as the clerk does. Is it right? 


2. If Thomas bought a battery from you for 58¢ and gave 
you $1, what coins would you give him as change? How 
would you count them out? 


Tell what coins you would give as change from $1 on each 
of these purchases, and count out the change: 
S$. 45¢ 4. 25¢ «5. 28¢ - 6. 83¢ 7. 69¢ 8. 92¢ 


Make change from $5 for each purchase and count it out: 


9. $2.50 11. $3.70 13. $4.12 15. $1.80 17. $3.39 
10. $2.08 12. $1.05 14. $046 16. $1.99 18. $4.35 
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HOW TO CHECK MULTIPLICATION 


Fred has multiplied 273 by 812. To find out if his answer is 
correct, he may check it by any of these methods: 


1. By doing the work over. Tf he does the example again and 
gets the same result, his work is probably correct. This is the 
best check when the multiplier has only one figure. 

2. By reversing the factors. He may exchange the positions 
of the numbers and multiply again. For example, after 
* multiplying 273 by 812, he can check the work by multiplying 
812 by 273. The product should be the same either way. 

3. By casting out 9’s. This method, discovered by the 
Arabs many centuries ago, is the shortest check for multipli- 
cation when the multiplier contains two or more figures. 


Checking Multiplication by Casting Out 9’s 


You check multiplication by “casting out 9’s”’ like this: 
First add the digits of 273, thus: 


2+7+3= 12. There is one 9 in POSS 

12. If you subtract, or ‘‘cast out,” 273 3 

this 9, you have 3 left. This 3 is the 812 2 

“checx number” of 273. 546 (6) 
Find the check number of 812 273 

thus:8 +1+2=11. 11-9=2, 2184 

The check number of 812 is 2. 221676——> (6) 


Now multiply the first check num- 


ber, 3, by the second, 2. This gives 6 as the final check number. Write 
6 in parentheses. 


Finally, find the check number of the product, 221,676, thus: 
2+2+1+6+4+7-+ 6 = 24. Casting out both of the 9’s in 24, you 
have 6 as the check number. Since this is the same as the final check - 
number, 6, obtained above, the answer is correct. 


Multiply the following and check by casting out 9’s: 


1, 346 2. 813% 3,499 4 1g05 pe bane 
119 344 71 667 993 
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A QUICKER WAY TO FIND CHECK NUMBERS 
In the example at the right, the sum of the digits of 296 is 


2+9-+ 6, or17. Instead of subtracting 296 8 

9 from 17 to get 8 as the check number, 626 5 
you can find 8 more quickly by adding 1776 40 (4) 
the digits of 17, thus: 1+7=8. Simi- 592. 

larly, the sum of the digits of 626 is 14, 1776 _ 
and1+4=5. 185296 (4) 


Multiplying the check number 8 by the check number 5, you get 40. 
Adding the digits of 40, you get 4 as the final check number, which must 
always be less than 9. 

Next add the digits of 185,296, which gives 31. Adding 3 + 1, you get 
4 as the check number. Since this 4 agrees with the final check number, 4, 
the work is considered correct. 

To find a check number by adding the digits, you may skip a 9 or any 
digits whose sum is 9. In finding the check number of 185,296, you need 
add only 5, 2, and 6. The check number of 7245 and of 4320 is 0. 


Study these examples, which are checked by casting out 9’s: 


429 6 554 5 
174.3 168 6 
1716 18 (0) 4432 30 (3) 
3003 3224 
429 554 
74646 (0) 92072 (2) 


This work is considered correct be- This work is incorrect because the 
cause the final check numbers agree. final check numbers do not agree. 


Exercises 


Multiply the following and check by casting out 9’s: 


1. 3298 PR Th 3. 2409 4. 3298 5. 4577 
364 512 673 819 2736 


6. In multiplying 888 by 666, Frank got 491,408, Harry 
got 393,407, and Arthur got 591,408. Who was right? 
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WATCHING THE PARTIAL PRODUCTS 


1. Robert checked this example by casting out 9’s. His 
final check numbers were both 5; but 557 8 
when he came to school, he found that Gin 
his answer was not correct. Can you 3899 32 (5) 
tell what is wrong? 334 

Robert wrote the partial product 3342 one 338099 (5) 
place too far to the left. Even though this example checks by 9’s, the 
work is incorrect. 438 6 

2. In doing this example, Mary put 205 7 
the partial product 876 one place too 2190 42 (6) 
far to the right. Does her example 876 
check by 9’s in spite of the error? 10950 (6) 


Since the check of 9’s does not show when a partial product has 
been misplaced, be sure that each partial product is in the right 
place before you cast out 9’s. 


It also rarely happens that two errors in a problem counteract each other 
so that the check of 9’s does not disclose the errors. These exceptions are 
of minor importance, however, since the check of 9’s detects 95% of all 
errors that occur and is by far the quickest check for multiplication and 
division. It is not recommended for addition and subtraction. 


Exercises 


Multiply. Check each answer by casting out 9’s: 


4d. 724 .2. 829. 3. 457.. 4.466. 65/1 5esnG noe 
386207 B39 a 88 


If the partial products are in the right place, check by cast- 
ing out 9’s. Work again and check the incorrect examples : 


7. 843 8. 265 9. 764 10. 682 
_97 _18 309 501 
5901 2120 6776 682 

7587 265 2292 - 3410 


81771 28620 29696 341682 
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USING MULTIPLICATION TO SOLVE PROBLEMS 


Solve these problems and check the work. 

1. In the summer Clinton works 7 hr. a day in Mr. Foster’s 
garden. How many hours does he work in 25 da.? If he is 
paid 25¢ an hour, how much does he earn in 25 da. ? 

2. Julia has 18 rows of tomato plants with 15 plants in each 
row. How many plants has she in all? 

3. Mr. Campbell averages 28 mi. an hour in his car. If 
he drives 8 hr. a day for 9 da., how far can he drive in all? 

4. Mr. Monroe says that in his new car he averages 21 mi. 
on each gallon of gasoline. About how many miles did he drive 
in August if he used 72 gal. of gasoline that month? 

5. There are 1769 yd. in 1 mile. How many feet are there 
in 1 mile? How many inches are there in 1 mile? 

6. The Outdoor Shop bought 110 tennis rackets at $2.25 
each and sold them at $3.85 each. How much profit did the 
Outdoor Shop make on all these tennis rackets? 

7. Mr. Leonard is laying a cement walk in front of his store. 
If the walk is 18 yd. long and 2 yd. wide, how much will it cost 
to lay it at $2.35 per square yard? 

8. Dorothy is making chocolate creams to sell at the School 
Fair. If she puts 24 chocolate creams in each box, how many 
must she make to fill 15 boxes? If she sells the candy at 40¢ a 
box, how much in all will she get for it? 

9. If it costs $17.50 a week at a summer camp, how much 
will it cost for 12 weeks? 

10. The area of Connecticut is 4820 square miles. Find 
the area of Texas if it is about 54 times as large as the area of 
Connecticut. 

11. Hilda Jenson earns $3.25 a week helping Mrs. Ross 
and $2.50 a week helping Mrs. Ferris. How much does she 
earn in 48 wk.? 
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HOW TO CHECK DIVISION 


There are two good ways of checking long division : 


1. By multiplication. In dividing 456 Check 
10,498 by 23, the quotient is 456 and 23)10498 456 
the remainder is 10. To check, mul- _92 __ 23 
tiply 456 by 23 and add the remainder, 129 1368 
10. Since this gives 10,498, which 115 912 
equals the dividend, the work is 148 10488 
correct. 138 10 

- Short division should be checked by 10 =: 10498 


this method or by doing the work over again. 

2. By casting out 9’s. You may check the above example 
much more quickly by casting (6) 
out 9’s. (5) 456 9’s Check 


Find the check numbers for 23)10498 (4) 5 
23, 456, 10, and 10,498, as in _92 6 
checking multiplication. Then 129 30 
multiply the check number 5 by 115 wk 
the check number 6, which gives 148 31 (4) 
30; to this product add 1 (the 138 
check number of the remain- 10 (1) 


der), getting 31. Adding the digits of 31 gives 4 as the final 
check number. Since this 4 agrees with the check number of 
10,498, which is also 4, you may consider the work correct. 


Exercises 
Divide. Check by multiplication and by casting out 9's: 
1. 53)7314 — $8. 27)66459 5. 48)11856 7. 53)18323 


2. 47)9114 4. 257)66439 6. 29)5351 8. 62)27975 


9. Henry divided 373,062 by 487 and got a quotient of 745 
and a remainder of 247. Frank got 766 as quotient and 20 as 
remainder. Which, if either, was correct? 
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IMPROVEMENT TEST No. 3 


Test 3A — Multiplication (Time 4 min. after copying) 


1. 62351 Zeno 173 3. 19587 

4, 84902 5. 26694 6. 26278 

7. 59326 8. 38173 9. 85x 894 
Test 3B—- Multiplication (Time 4 min. after copying) 

1. 469253 2. 947X847 3. 533X813 
4. 918x964 5. 562657 6. 475929 
Test 3C — Multiplication (Time 3 min. after copying) 

1. 9578146 2. 5083527 
3. 6109057 4. 3244081 


Test 3D — Division (Time 4 min. after copying) 


Express remainders, af any, as fractions in the quotient: 


1. 78)24736 2. 92)42059 3. 61)43249 
4, 47)10293 5. 38)32137 6. 85)30435 


Test 3 E—Division (lime 4 min. after copying) 


Express remainders, uf any, as fractions vn the quotient: 


1. 64)41440 2. 56)50579 3. 71)37133 
4, 31)34435 5. 39)29172 6. 58)33263 


Norte. In an Improvement Test in multiplication or division, first 
copy all the examples. The time allowance does not include the time 
required for copying. If 1 min. extra is allowed on each test, all the 
examples can be checked by casting out 9’s. 
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USING DIVISION TO SOLVE PROBLEMS 


Solve these problems and check your computations. 


1. It cost $24 to hire busses to carry 160 pupils to the 
school picnic. What was each pupil’s share of the expense? 


2. Helen’s marks in arithmetic for 5 days were 94, 88, 100, 
90, 93. What was her average mark? What effect would it 
have had on her average if her last mark of 93 had been 73? 
if her last mark had been 63? 

3. Mr. Allen drove his car 140 mi. in 5 hr. How many miles" 
per hour did he average? 

4. If Mr. Allen used 8 gal. of gasoline for his trip of 140 
mi., how many miles did he average on each gallon? 

5. Mr. Johnson bought a radio set for $100. He paid $25 
cash and the rest at the rate of $15 a month. How many 
months did it take him to pay for it? 

6. Last week Madge picked 180 roses from her garden. 
If she sold them at $2 a dozen, how much in all did she receive 
for them? 

7. Mr. Davis drives his car at an average of 24 mi. per 
hour. How long will it take him to drive 204 mi.? 

8. Arthur has a fish line 54 ft. long. How many bia: 
long is it? How many inches long is it? 


9. Lucy has saved $15. Margaret has saved $195. Mar- 
garet has saved how many times as much as Lucy? 

10. It cost James $18.75 for lumber to make 5 bookcases 
each of the same size. How much did the lumber cost for 
1 bookcase ? 

11. Alfred has a piece of rope 25 ft. long with which he wants 
to measure off a distance of 600 ft. How can he do it? 

12. The distance around the school yard is 660 ft. How 

many times must Jack run around the yard to run a mile? 
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AN IMPORTANT PRINCIPLE OF FRACTIONS 


You have learned that you can change a fraction like 3 into 
another fraction with the same value, 
like +8, by using this fundamental = = ="A~=— 
principle : 

If you multiply or divide both terms of a fraction by the same 
number, you get another fraction having the same value. 


The examples below show how this principle is used. 


1. Add } and 3 


First change 4 to £ by multiplying both terms 
of + by 4. Next change ? to € by multiplying both 
terms of 2? by 2. You see that you use the funda- 10 = 1+ 
mental principle twice in this example. 


eles bo| me 


_ 2. Reduce 7425 to lowest terms. 


3 

You can do this work quickly by cancellation. When ~&* 
you cancel, you divide both terms of the eae oy the AS 
same number. First divide both terms of 742; by 5, 105 
which gives 32. Then divide both terms of 3 by 3, 2£ 


which gives 2. Hence -4°% = 3. 
7 105 5-7 


3. Multiply 2 by 3%. 3 
Here you use the fundamental principle DE AAS RO) 


twice, first dividing both 9 and 6 by 3 and 10° 6 ~ 16 xe 4 
then dividing both 5 and 10 by 5. 27 2 


To check work in common fractions, go over it again. 
Exercises 


Tell what word or number should be put in place of the dots: 


1. To change 2 to, . . . both terms of $ by. . . 
2. To change + to 7%, . . . both terms of 7 by 
3. To change ;%5, to 3, . . . both terms of . . . by . 


4. How do you change % to 28? 43 to 9 pro to 7%? 
0 


; 1 5 5t 4 
too to 4? 430. to 4? = to =O? a5 to Too! 
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MARY HAS A BIRTHDAY PARTY 
Check all the work in these problems. 


1. Mary Dexter is having a birthday party. She needs 3 qt. 
of ice cream, which she can buy at 70¢ a quart. If she makes 
the ice cream herself, she uses.8 eggs at 66¢ a dozen, 14 qt. of 
milk at 19¢ a quart, 1 pt. of cream at 42¢ a pint, 1 lb. of sugar at 
10¢ a pound, and 8 tbsp. of vanilla costing 15¢. The freezing 
requires $ bag of rock salt at 20¢ a bag and 10 lb. of ice at 60¢ 
per 1001b. How much does Mary save by making the ice cream 
instead of buying it? 


2. Mary’s recipe for mint lemonade calls for the following : 


4 cups water 12 mint sprigs 
14 cups sugar 1 cup strawberry juice 
2 cups boiling water 1 cup raspberry juice 


juice of 8 lemons 
This recipe is sufficient for 10 persons. Change the recipe 
to serve 5 persons; to serve 15 persons; to serve 25 persons. 
3. A recipe for cookies requires the following : 
4 cup butter + cup raisins 
4+ cup sugar 2 cup flour 
1 tsp. vanilla 
This recipe makes 24 cookies. How much of each ingredient 
would Mary’s mother need for 36 cookies? for 48 cookies ? 


4. Mary’s mother uses these ingredients for sponge cake: 


yolks of 6 eggs 1 tbsp. lemon juice 
1 cup sugar 4 lemon rind grated 
1 cup flour whites of 6 eggs 


Find the total cost if eggs cost 54¢ a dozen, sugar 9¢ a pound, 
flour 8¢ a pound, lemons 40¢ a dozen (1 lemon is used). 
In finding the cost of recipes, use these equivalents : 


1 Ib. sugar = 2 cups 1 pt. milk = 2 cups 
1 Ib. flour = 4 cups 1 lb. butter = 32 tbsp. 


PROBLEMS 25 


CAMPING PROBLEMS 


1. How many yards of duck 72 in. wide must Ted and 
Donald buy to make the tent shown above? How much will 
the duck cost at $1.10 per running yard? 

The two triangular sides, like ABC, can both be cut from one rec- 


tangular piece of duck 6 ft. wide and 8 ft. long. Showhow. The roof and 
flap together make a rectangle 6 ft. wide and 16 ft. long. 


2. How much will the duck for the tent weigh if each running 
yard of duck weighs 224 oz.? 

3. How many boards each 16 ft. long and 10 in. wide do the 
boys need to make a platform 8 ft. by 15 ft. for the tent ? 

4. How many square feet of duck are there in the tent? 
Use the dimensions given in the picture at the top of the page. 

5. To make their tent waterproof, the boys want to cover 
it with a waterproof liquid which is sold only by the whole quart 
or by the whole gallon. If 1 qt. of liquid covers 25 sq. ft. of 
duck, how many quarts must they buy? A quart can costs 
60¢ and a gallon can costs $2. Find the cost of the liquid 
needed if it is bought in the most economical way. 

6. On a hike the boys found a tall pine tree that had been 
uprooted by a storm. Since they had no ruler, Donald used a 
stick to measure the tree. The tree was 39 times as long as the 
stick. When they reached camp, they found that the stick was 
34 ft. long. How tall was the tree? 
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BUYING CLOTH 


1. Jane needs 20 in. of silk. The salesman tells her that 
this silk is sold only in yards and in halves, quarters, or eighths 
of a yard. What part of a yard should Jane buy to have at 
least 20 in., with as little as possible left over? 


Yards Inches 
Since 4 yd. contains 18 in., + yd. is not enough. How 7 41 
many inches are there in 3 yd.? Is this enough to 8 2 
serve Jane’s purpose? 4 9 
2. Complete the table at the right, showing 2 135 
how many inches there are in each eighth of a 3 
yard. Use this table for reference in the prob- 5 
lems below and also on page 27. a 
In each of the problems below, assume that a 
parts of a yard can be bought only in halves, 1 


quarters, or eighths of a yard. 


3. Margery needs 30 in. of wide ribbon. Find the least 
fraction of a yard that she can buy to give her 30 in. 


Tell what part of a yard you must buy to get the following : 


4. Yin. 6.3 Loin, 8. 10 in. 10. 19 in. 
5. 8 in. 7. 18 mm. 9. 25 In 11. 33 me 
12. Ethel needs 49 in. of silk. How much material should 
she ask the clerk for? 1 
To change 49 in. to yards, divide 49 by 36. The quotient is 36)49 
1 and the remainder is 13. Hence 49 in. = 1 yd. 13 in. The 36 
table above shows that 13 in. is nearly 2 of a yard. a 
Ethel must ask for 13 ¥d. 13 


13. How much silk must Amy buy to get 53 in. of silk? 


Tell how much material you must buy to get these lengths: 


14. 38 in. 16. 45 in. 18. 48 in. 20. 110 in. 
15. 55 in. 17. 70 in. 19. 54 in. 21. 191 in. 
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SEWING FOR THE HOME 


1. Elsie’s couch is 6 ft. 6 in. long. How many inches long 
is that? The couch cover is to hang over 12 in. on each end, 
with 2 in. extra allowed at each end for a hem. How many 
yards of cretonne must Elsie buy for the cover? 

In this problem and in the problems below, assume that the cloth ean 
be bought only in yards, and in halves, quarters, or eighths of a yard., 

2. The cretonne is 54 in. wide. To cover 
the sofa pillow, Elsie needs 2 pieces each 
27 in. square. How much cretonne niust 


Wh “1 f 
27 Square| 27 Square} 
she buy for the pillow? 


3. How much cretonne must aie buy in 
all for the couch cover and pillow? Find the cost at 75¢ a yard. 

4. Elsie is using for a dresser cover a piece of linen 33 in. 
by 17% in. How many yards and eighths —eemreserrnmmsmnrrs-vnin 
of a yard of lace must she buy HS put lace 
all around the edge, allowing 24 in. extra 
at each corner for turning? “Bind the 
cost at 25¢ a yard. 


5. How many yards of toweling will Elsie need for 6 towels 
which are to be 27 in. long when finished and are to have 2 in. 
allowed at each end fora hem? Find the cost at 45¢ a yard. 

6. Elsie has a circular table cover 20 in. in diameter. She 

wants to edge it with lace 4 in. wide. The 
lace should be as long as the circumference 
of the completed cover (including the lace). 
The circumference of a circle is the distance 
around it, and is about #2 times the length 
of the diameter. How much lace should 
Elsie buy ? 

7. Elsie decides to buy more of the 54-inch cretonne 
(ex. 2) to make 2 curtains. If each curtain is to be 27 in. 
wide and 31 in. long, how much more cretonne must she buy? 

Ss. U. AR. —H. G.—3 
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TAKING AN IMPROVEMENT TEST IN FRACTIONS 


IMPROVEMENT TEST 


Test A— Subtraction 


In taking an Improvement Test in the addition or subtraction 
of common fractions, place the edge of a wide sheet of paper just 
under the top row of examples. Copy ex. 1 on your paper under 
ex. 1 of the test ; but instead of copying the example exactly as it 
stands in the test, change the fractions, as you copy, to fractions 
having a common denominator. When you have worked the 
first example, slide your paper slightly to the left and copy ex. 2 
in the same way. Write the number of each example in a circle, 
as shown in the illustration above. 

When you finish the top row of examples, fold them under on 
your paper and do the next row along the folded edge of the 
paper. After finishing the second row, fold your work under 
again, and so on. 

The illustration at the top of this page shows how the first row 
of examples in a subtraction test in fractions should look on your 
paper. Study it carefully and tell how each example was 
changed as it was copied. 

‘A test in the multiplication or division of fractions should be 
copied as it stands before the test is given. 

Note. The time allowed for tests in the addition and subtraction 
of fractions includes the copying of each example in the common denomi- 


nator form. The time on multiplication and division tests does not in- 
clude the time required for copying. 


(ee) 


IMPROVEMENT TEST 


IMPROVEMENT TEST No. 4 


Test 4A — Addition (Time 4 min.) 


Bye hol 3. 43 7 NS Es ie 1c 
14 74 82 34 43. 
8+ 52 15 73 2 
24 3335 25 24 3 


Test 4B — Subtraction (Time 4 min.) 


48 2. 4 3.074 4, 2.9 
iy 35 53 270 
54 6. 7 ae 8: 93 
35 2ae Ore fh 
oe 10268 rues wee 12. 63 
15 43 28 Ste 


Test 4C — Multiplication (Time 4 min. after copying) 
. = of 39 2. 6X 3. 4415 

. + of 19 §. 33X34 6. 82202 
- 3 of 28 8. 22x23 9. 13672 


Test 4D — Division (Time 3 min. after copying) 


Or Ss 2. 3¢+ 5 3. 82 + 13 
+ 34 5. 21+ 53, 6. 32+ 3h 
H+ 1: 8. 33+ 2 9. 73-14 


29 
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MULTIPLYING AND DIVIDING DECIMALS 


1. Mr. Adams drove for,9.25 hours at the rate of 26.3 miles 
an hour. How far did he go? 


, 26.3 
; Explain how this example is worked. The shortest way 9.25 
to check the multiplication is by casting out 9’s. 1315 


In multiplying decimals, multiply as with whole 5 26 
numbers; then, beginning at the right, point off 2367 
as many decimal places in the product as there are 243.275 
in the multiplier and the multiplicand together. 


2. A store paid $22 for 24 caps. Find the cost per cap. 


To avoid a fraction in the quotient, annex 0’s and divide, $.916 
placing the decimal point in the quotient directly above 24)$22.000 
that in $22.000. The result, to three decimal places, is 216 
$.916, which is called $.92 correct to the nearest hundredth iad 
(or to the nearest cent) because $.916 is closer to $.92 than 24 
to $.91. Hence each cap cost $.92. a 

If the answer had been $.913, the result correct to the 160 
nearest hundredth would be $.91. : 144 

Check the work by multiplication or by casting out 9’s. 16 


Carry the quotient to three decimal places to get a result 
correct to the nearest hundredth or to two decimal places for a 
result correct to the nearest tenth. 


If the last figure is less than 5, drop it; if the last figure is 5 or 
more, make the figure before it 1 larger. 


Exercises 


Do the following and check the work. If the division is not 
exact, carry quotients to the nearest hundredth: 


1. .607X.09 6. 527 + 248 11. 639.24 + 84_ 
2. 26.5X2.03 7. 730.58+ 96 12. 23.008 + 53 
3. 9.82X7.2 8. 2863.8+ 74 18. 3.2396 + 52 
4. 5000X5.8 9. 133.93+ 57 14. 420.85 + 81 
6. .700X.305 10. 291.51+ 79 165. 896.05 + 94 
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\ 


CHANGING COMMON FRACTIONS TO DECIMALS 


1. What decimal part of a ton is $ of a ton? 


Since § means 7 + 8, divide 7 by 8. To do this, put 
a decimal point after 7, annex 0’s, and divide. 8)7.000 . 
You find that $ ton = .875 ton. 875 


To change a fraction to a decimal, put a decimal point after the 
numerator, annex 0’s, and dinide by the denominator. 


Change to decimals, correct to the nearest thousandth: 


Bee ee ay6. ee Be 10) Raa 
SLT UI Re ee eb Ra 


DIVIDING BY A DECIMAL i 


1. Mr. Carter drove his car 233.75 mi. in 8.5 hr. How many 
miles an hour did he average? 


27.5 

In dividing 233.75 by 8.5, first multiply both numbers GLCITECE 
by 10 in order to change the divisor, 8.5, to a whole Reeser 
number. This moves each decimal point 1 place to the — 
right. Instead of erasing the decimal points or rewriting 63 7 
the numbers, you may use carets to indicate the new 595 
positions of the points, as shown here. Place the decimal 425 
point in the quotient above the caret in the dividend. 425 


Mr. Carter averaged 27.5 mi. an hour. ‘ 
Check the computation. There should be as many decimal places im 
_the divisor and quotient together as there are in the dividend. 


In dwiding by a decimal, place a caret as many places to the 
right of the decimal point in both divisor and dwidend as there are 
decimal places in the divisor. Place the decimal point in the 
quotient over the caret in the dividend. . 

Divide. Carry results to the nearest hundredth, of necessary : 
2. 271.56 + 6.2 6. 16269 + .51 10. 24.476 + 4.6 
3. .20007 + 3.9 7. 3.1119 + 53 11. 45.341 + 9.2 
4. 4.2739 + .79 8. 51968 +64 12. .19304 + 7.6 
6. 135.08 + .022 9. 39.264+ .96 13. 157.44 + .384 


32 GAINING SKILL IN COMPUTATION 


MULTIPLYING BY 10, 100, AND 1000 
To multiply a number by 10, 100, or 1000, move the decimal 
point as many places to the right as there are 0's in the multiplier. 


Thus, 10X24 = 240 and 100 $3.65 = $365. In multiplying a number 
by 10, 100, or 1000, you sometimes have to annex 0’s at the right of it. 
‘Thus, 1003.5 = 350. 


Multiply the following at sight: 


1. 1043 ~ 6. 10050 11. 10044.4 
2. 1058 7. 100X3.4 12. 1000X7.5 
3. 105.4 8. 100 66.2 13. 1000X0.6 
4. 10205 9. 1000.63 14. 1000 X2.66 
5. 10X98.7 10. 100X0.05 15. 1000X5.625 


DIVIDING BY 10, 100, AND 1000 


To divide by 10, 100, or 1000, move the decumal point as many 
places to the left as there are 0’s in the divisor. 

Thus, 1450+ 10= 145 and 62.8 + 100 = .628. In moving the 
decimal point to the left, it is sometimes necessary to prefix 0’s. Thus, 
14 + 10 = .014 and .5 + 100 = .005. 

1. Divide 8768 by 400. 


Since 400 = 4X 100, first divide 8768 by 100 by mov- 400)87.68 
ing the decimal point two places to the left, and then 21.92 
divide 87.68 by 4. 1.92 


If a disor ends in 0’s, cross off the 0’s before dividing and move 
the decimal point in the dividend one place to the left for each 0 
crossed off. 


Divide the following at sight: 


2.2570 110 6. 9.8 + 20 10. 0.08 + 10 
S. 88.9 = 10 7. 2.5 °-+ 100 11. 396 + 600 
4. 1069 + 10 8. 261 + 300 412. 4.51 + 1000 
5. 25.8 + 100 9. 4.32 + 100 13. 29.8 + 1000 
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SHORT CUTS IN MULTIPLICATION 


1. Find the number of seats in a theater having 25 rows 
of seats with 42 seats in each row. 


Frank does the work as shown in A, actually A B 
multiplying 42 by 25. 42 

Mildred uses a different method, as shown in , 25 4)4200 
B. She says that 25 is the same as 22°; there- 210 "1050 


fore she first multiplies 42 by 100 by annexing 84 
two 0’s and then divides the result by 4. —— 

Whose way is quicker, Frank’s or Mildred’s? 1050 

2. Reduce +3° to a mixed number. Is 1$° the same as 
333? Then what is a short way to multiply by 333? 


3. Learn these short cuts in multiplication : 


To multiply by 5, multiply by 10 and diwide by 2. 

To multiply by 25, multiply by 100 and dwide by 4. 
To multiply by 50, multiply by 100 and dinde by 2. 
To multiply by 124, multiply by 100 and divide by 8. 
To multiply by 334, multiply by 100 and dinde by 3. 
To multiply by 16%, multiply by 100 and divide by 6. 
To multiply by 125, multiply by 1000 and divide by 8. 


Numbers like 25, 50, and 334 are called aliquot parts of 
100 because they divide 100 exactly. 


Exercises 


Multiply, using the short methods: 


1. 5X62 7. 25 X 408 13. 52447 
2. 5X87 8. 50 X 377 14. 25739 
3. 50X36 — 9. 125x632 15. 252648 
4. 25X96 10. 960125 16. 726162 
5. 334X78 11. 125743 17. 125X360 
6. 16242 12. 334X570 18. 610X100 
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SHORT CUTS IN DIVISION 


1. Divide 1576 by 25. A B 
John did the work the long way, as in A. 63.04 1576 
Alice got the same answer by using a shortcut, 25)1576.00 4 
asin B. This is the way Alice explained her 150 63.04 
method: To divide 1576 by 25 is the same as to 76 
find ss of 1576, or zé> of 1576. Hence to 75 
divide 1576 by 25, multiply by 4, which gives — 
6304; then divide 6304 by 100 by moving the 100 
decimal point two places to the left, as in B. 100 


2. Learn the following short cuts in division : 

To divide by 25, multiply by 4 and diide by 100. 

To divide by 50, multiply by 2 and dinde by 100. 

To dwide by 124, multiply by 8 and dinde by 100. 
To dwide by 334, multiply by 3 and divide by 100. 
To divide by 125, multiply by 8 and divide by 1000. 


Dwide the following, using the short methods : 


3. 300 + 50 7. 650+ 25 11. 752 + 124. 
4. 1300 + 25 8. 980 + 124 12. 6060 + 50 
§. 2140 + 25 9. 455 + 124 13. 1100 + 334 
6. 7000 + 125 10. 800 + 333 14. 5102 + 25 


A RACE IN MULTIPLYING AND DIVIDING 


Work these by short cuts. When one pupil finishes, all stop 
working. Whoever then has the most answers right wins: 


tb Xce 7. 764 + 100 13. 5100 + 25 
2. 25x22 8. 252800 14. 1000X2.8 
3. 50X7.4 9. 39 + 1000 15. 10.001 

4. 25332 10. 1045.63 16. .624 + 10 
5. 43050 11. 334X976 17. 100.064 
6. 124x696 12. 1004.8 18. 1008800 
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MEASURING ELECTRICITY 


Roger found “50 W” marked on the electric lamp bulb — 
in his room. His father explained that a 50-watt 
(50 W) lamp is one which uses 50 watt hours of elec- 
tricity in 1 hr. A watt hour is a unit by which we 
measure the amount of electricity that has been used. 


If Roger has his 50-watt lamp lighted for 4 hr., 
it uses 4X 50 watt hours, or 200 watt hours, of electricity. In 
4 hr. it requires 4 of 50 watt hours, or 25 watt hours. 

If Roger’s lamp is lighted 20 hr., it uses 20X50 watt hours, 
or 1000 watt hours in all. 1000 watt hours make a kilowatt 
hour; the prefix kilo means 1000. The electricity used in our 
homes is measured by the kilowatt hour (K.W.H.). 


To change from watt hours to kilowatt hours, dinde by 1000. 


Thus, when a 50-watt lamp is lighted for 35 hr., it uses 35X50 watt 
hours, or 1750 watt hours, of electricity. 1750 watt hours equal 1.750 kilo- 
watt hours. 


Exercises 


1. How many watt hours of electricity would a 40-watt 
lamp use in 1 hr.? in3 hr.? in 4 hr.? in 2 hr.? 

2. John found electric bulbs of these sizes in his home: 
15 W, 25 W, 50 W, 60 W. How many watt hours does each 
use in 1 hr.? in 5 hr.? in 73 hr.? in 12 hr. 30 min.? 

8. If you burn a 60-watt lamp for 20 hr. in one week, how 
many watt hours do you use? how many kilowatt hours? 

4. How many K.W.H. does the light in ex. 3 need in 25 hr.? 
in 28 hr.? in 32 hr.? in 78 hr.? in 16 hr. 40 min.? 

5. What decimal part of a kilowatt hour would each of the 
bulbs in ex. 2 require in 1 hr.? in 6 hr.? in 10hr.? 

6. How many K.W.H. does a 615-watt electric heater 
use In 2 hr.? in 3 hr.? in 1 hr. 40 min.? 
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THE PRICE OF ELECTRICITY 


Find all answers correct to the nearest tenth of a cent. 


1. Mr. Hill bought a new 75-watt lamp. How much a 
month will it cost him for current if the lamp is lighted 60 hr. 
a month? He pays 8¢ per K.W.H. for electricity. 

In one month the lamp consumes 60X75 watt hours, or 4500 watt hours, 
which equals 4.5 kilowatt hours. At 8¢ per K.W.H., the monthly cost 
of using the lamp is 4.5X8¢, or 36¢. 

In some cities electricity is sold at 10¢ or more per K.W.H.; other cities 
have lower rates, like 7¢ or 8¢ per K.W.H. 


2. A family used 34 K.W.H. during August. The rate where 
they lived was 12¢ per K.W.H. What was their bill for August ? 


3. At 9¢ per K.W.H., what is the monthly bill for electricity 
of a family that uses 26 K.W.H.? 29 K.W.H.? 37 K.W.H.? 


4. Mrs. Todd’s washing machine has a 300-watt motor. If, 
she operates it 8 hr. in June, how many K.W.H. does it use? 
Find the cost of the current at 10¢ per K.W.H. 


5. If electricity costs 7¢ per K.W.H., find the cost of burning 
‘a 60-watt light for 50 br.; for 30 hr.; for 25 hr. 


(6. Mr. Adams left a 75-watt lamp burning in the basement 
of his house for 72 hr. while he was away ona trip. If he has 
to pay 10¢ per K.W.H. for current, how much did this care- 
lessness cost him? 


7. Calvin finds that the 300-watt motor of their electric 
refrigerator runs 54 hr. out of every 24 hr. Find the daily cost 
for current at 9¢ per K.W.H. 


8. On a certain night Mr. Lee’s family used one 75-watt lamp 
for 4 hr., three 40-watt lamps for 5 hr., one 10-watt lamp for 
8 hr., and one 60-watt lamp for 24 hr. Find the total cost for 
the current at 9¢ per K.W.H. - 


9. If Mr. Lee paid 74¢ per K.W.H., instead of 9¢, find 
the cost of the current used in ex. 8. 
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MRS. BAKER BUYS ELECTRIC SERVANTS 


Find all answers to the nearest tenth of a cent. 

Mrs. Baker heard that she could do her housework with less 
labor and slight additional expense by installing electrical 
appliances. She pays 7¢ per K.W.H. for current. 


1. She bought an electric flatiron that used 550 watts. 
How much did it cost her to operate it for 1 hr.? 

2. Mrs. Baker needs 20 lb. of coal at $14 a ton to do the 
same ironing that she can do in 23 hr. with her electric iron. 
Find the cost of using coal; of using electricity. 

3. It would take 80 cu. ft. of gas at $1.25 per 1000 cu. ft. 
to do the ironing in ex. 2. Is it cheaper to use gas or electricity ? 
Does using electricity make ironing easier ? 

4. How much would it cost Mrs. Baker to use a 500-watt 
toaster for 12 min. to make toast for breakfast ? 

5. If she uses a vacuum cleaner with a 150-watt motor for 
1 hr. 40 min., how much does the current for cleaning cost ? 

6. Find the cost of operating a 40-watt electric fan for 33 hr. ; 
of using a 50-watt electric sewing machine for 23 hr. 

7. An electric stove needs 660 watts. How much would it 
cost to cook a meal on it, if it took 1 hr.? if it took 1} hr.? 

8. How much does each electric appliance in ex. 1 to 7 cost 
per hour? Which costs the most? theleast? Do those which 
produce heat cost more or less than the others ? 
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CAN YOU READ YOUR ELECTRIC METER? 


If you use electricity, there is in your house an electric meter 
which measures the number of kilowatt hours of electricity 
—. that are used. 


1 99 £2 * YS In reading the electric 
4 7 3} meter at the left, read 
45 6 Ss 5 it like a four-figure 
A D number in which dial 


A represents thousands, dial B represents hundreds, dial C 
~ represents tens, and dial D represents units. 


When the pointer on a dial is between two numbers, read the 
smaller number for that dial. 


Thus, the dials of the above meter are read as follows: 


On A the pointer is between 2 and 3. The reading is 2. 
On B the pointer is between 1 and 2. The reading is 1. . 
On C the pointer is between 9 and 10. The reading is 9. 
On D the pointer is between 1 and 2. The reading is 1. 
Hence the reading of the above meter is 2191 K.W.H. 


Note that the 0 on the dials stands for 10 when the pointer is between 
9 and 0, as shown above on dial C. 


Reading the Electric Meter 
1. On the above meter, does the pointer move to the right 
or to the left on dial A? on dial C? on dial B? on dial D? 


2. The first set of 
dials at the right shows 4 3 


the electric meter of a \s 7 
store on Oct. 31, while “&V 
the second set of dials <i 
shows the same meter [2 ° 


on Nov. 30. Readeach X,. ; 
set of dials. How many 
K.W.H. of electricity has the store used since Oct. 31? 
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THE RELATION OF THE DIALS OF THE METER 


While the pointer on any dial of a meter makes a complete 
revolution, the pointer on the dial to the left of it moves slowly 
-ahead one space, just as the hour hand on a watch moves 
ahead 1 hour for every-revolution of the minute hand. 


Fie. 1 Fig, 2 Fic. 3 


Suppose that pointer B starts on 0. and pointer A on 6, as in Fig. 1. 
When pointer B reaches 5, pointer A is half way between 6 and 7, as 
shown m Fig. 2. When B reaches 9, A is nearly at 7, as shown in Fig. 3. 
When B reaches 10, where is pointer A? 


1. Where is the pointer on dial D? 
From this reading, tell whether pointer C is 
just before or just after 5. Do these dials 
read 59 or 49? 

2. Does the set of dials shown below at M 
read 81 or 91? Read the set of dials at N ; the set of dials at R. 


3. Draw sets of dials reading 70; 73; 76; 79; 80; 82. 
4. If the first meter 
at the right shows Mrs. 
Grady’s reading on 
Sept. 30 and the second 


shows her reading on 3 7; aa 
Oct. 31, how many »\ fs a\ fe 8 
K.W.H. of electricity (7 es W) 
did she use in October? 
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COMPUTING BILLS FOR ELECTRICITY 


1. Mrs. Hill’s electric meter read 2965 K.W.H. on May 31 
and 3021 K.W.H. on June 30. At 8¢ per K.W.H., find the 
amount of her bill for electricity for June. 

Since 3021 -- 2965 = 56, Mrs. Hill used 56 K.W.H. during June. 
At 8¢ per K.W.H., her bill was 56X8¢, or $4.48. 

2. The two sets of 
dials at the right show 
the readings of Mr. 
* Brown’s electric meter 
on July 31 and on 
Aug. 31. At 9¢ per 
K.W.H., find the 
amount of Mr. Brown’s 
bill for August. 


3. In Mr. Shaw’s city the charge is 7¢ per K.W.H. for the 
first 1000 K.W.H. of electricity he uses in a month, 6¢ per 
K.W.H. for the next 400 K.W.H., and 5¢ per K.W.H. for ev ery- 
thing over 1400 K.W.H. If Mr. Shaw used 1750 K.W.H. in 
his store during July, find the amount of his bill for July. 

Consider 1750 equal to 1000 + 400 + 350. 


4 How much does Mr. Shaw pay if he uses 1320 K.W.H. 
ina month? 2016 K.W.H.? 950 K.W.H.? 

5. The dials at the 
right show the readings 
of the electric meter in 
Mr. Shaw’s store on 
Nov. 30 and on Dee. 31. 
Find how much electric- 
ity he used in Decem- 
ber and compute his bill 
for December. Give several possible reasons why Mr. Shaw’s 
December bill for electricity is greater than his July bill. 


GAS METERS 4] 


HOW MUCH GAS HAS MRS. LOW USED? 


The dials below show the readings of a gas meter on May 1 
(A) and on June 1 (B). 


40,009 1000 400:000 40,009 
9 e 1 0 9 
2 8 
3 ah 
4 5 6 4 5 6 
Cuspic FEET Cusic FEET 
B 


In A, the dial at the left represents in all 100,000 cu. ft. ; hence each of its 
10 divisions stands for 10,000 cu. ft. Each division on the middle dial 
represents 1000 cu. ft. and each on the right-hand dial, 100 cu. ft. 


The total reading on May 1 is (20,000 + 1000 + 200) cu. ft., 
or 21,200 cu. ft. The reading on June 1 is 32,400 cu. ft. How 
many cubic feet of gas were used in May? 


Exercises 


In each problem read the gas meter on Sept. 1 and on Oct. 1; 
then tell how many cubic feet of gas were used during September : 


SEPTEMBER 1 OcrToBER 1 


1. 029-000 40,0090 
feces 
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MAKING OUT GAS BILLS 


This gas bil] was sent to Mrs. Low at the beginning of June. 


To UNION GAS COMPANY, DR. 
Yue. R. ©. Low, South Lakanrtlle 


For Gas Supplied 
To June 1, 1928. Index 32,400 cu. ft. 
From May 1, 1928. Index 21,200 cu. ft. 


Gas consumed... .11,200 cu. ft. at $1.25 perM |} 14| 00 


The index for June | means the reading of the meter on that 
day. Subtracting the index for May 1 from the index for June 1, 
you get 11,200 cu. ft. as the amount of gas consumed between 
the two dates. The cost of the gas is $1.25 per M, or $1.25 for 
each 1000 cu. ft. of gas. Dividing 11,200 by 1000 by moving 
the decimal point three places to the left; you get 11.2. Multi- 
plying $1.25 by 11.2, you get $14.00 as the amount of the bill. 


Exercises 


Make out gas bills, at $1.05 per M, for customers whose readings, 
in cubte feet, were as follows. Supply names and places: 


Jouty 1 Aveust 1 Juuy 1 Avaust 1 
1. 44,200 46,000 5. 30,400 36,100 | 
2. 69,300 72,100 6. 81,100 89,300 
3. 20,200 21,100 7: 88,400 91,300 
4. 37,700 40,300 8. 16,500 21,000 


9. At $1.15 per M, compute the amounts of the September 
bills for each of the customers in ex. 1 to 3 on page 41. 
10. Bring gas and electric bills from home. Haye the class 
check the amounts to see if they are correct. 
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IMPROVEMENT TEST No. 5 


Test 5A— Reduction (Time 4 min.) 


Change to common fractions in lowest terms: 
155.58 2. 65 3. .162 4. 125. — 6. .008 


6. .90 7 .25 8. .624 9. .050 10. .0625 


Change to exact decimals: 
il. 42 12. 3 13. 44 14. 37 16. 237 


Test 6 B— Reduction (Time 4 min. after copying) 
Change to decimals, correct to the nearest hundredth: 


1. 7 2. sr 3. 13 4, 3%, 

6. 3 6. a5 7. ay nae 
Test 6 C — Multiplication (Time 4 min. after copying) 

1. 403 ye 3. .005 4. 6100 
39 82 009 0087 

5. 600 6. .586 7. 4.58 8. 2.095 
.69 .04 AE 0001 

9. 980 10. .079 11. 8.26 12. 81.9 
6.5 PE, AD) _.08 12000 

Test 5D — Division (Time 3 min. after copying) 
1. 6.3).52101 2. .28)12796 3. .97)7.6853) 


8. U. AR. —H. G. —4 


4 
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(1 Lbebferhce 


Nh tow the Business Man Writes Hundredths 
nt 


/} You remember from your study of decimals that ~8> may be 


| 


“written as .06. A more common way of writing zea is 6%, 
which is read 6 per cent. Per cent means hundredths. The sign 
% is used in writing to stand for per cent. 


You now have these four ways of writing hundredths : 


reo = 06 = 6% = 6 per cent 
Likewise, 35 = 93 = 93% = 93 per cent 


It is important to remember that each of the four ways of writing 
hundredths expresses the same value. . For example, you may at any time 
change 93% to ;%%5 or to .93; or you may change .93 to =%35 or to 93%. 


_ This new way of writing hundredths is called percentage. 
It is much used in business and in newspapers and magazines. 


Exercises 


Copy, writing the correct numbers in place of the dots: 


1. .08 = op = -- percent 89 = 3700 = --% 
i—2. 28 =a557 =.-percent J—.97 = a5 = --% 
3. .73:= zoo = -- per cent 03 = ~o0 = --% 
4, 005 = zoo = -- percent 4 “61 = 355 = --% 
Write each of the following as a decimal: 
5. sao © 78. 1% 11.4% % — 14. 9 per cent 
o 2-8. sia 9. 21% Ff —12. 99% 15. 2 per cent 
7. so5 Z—10. 65% 13. 78% (2-16. 48 per cent 


Write the following as per cents, using the sign %: 
17. 61 &-20. .02 23.-.54 75— 26.533 29. -24 
18. .07 21. 18 /+~ 24. .93 27. .05 |} 7-30. .20 


19. 3445/22. 385 25. abo /6—28. o> >. 31. 585 
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PERCENTAGE AS A NEW LANGUAGE 


In percentage you need not learn any new rules for addition, 
subtraction, multiplication, or division. Since per cent means 
hundredths, you may solve any problem in percentage by 
_ using decimals. Percentage is like a new language in which the 
words “ per cent”’ show the old idea of hundredths. You should 
become thoroughly familiar with this new language. 


Exercises 


1. The city of New York contains over .05 of the population 
of the United States. Write this by using the sign %; by 
_ using a common fraction. 


Write ex. 2 to 7 in two other ways, so that each number appears as 
a common fraction, a decimal, and a per cent: 

2. Susan had 78% of the arithmetic test correct. 

18% of Tom’s class failed on the state examinations. 
From 28% to 40% of the contents of cream is butter fat. 
John spent 62% of his salary for room and board. 

Anna tries to save 15% of her allowance each week. 

7. Last year the Midgets lost only +85 of the baseball 
games they played. 

8. The label at the right tells you that 98% of 
the contents of the can is pure olive oil. Write 
the label another way, using a common fraction 
instead of the per cent sign. If the label read 
“42¢ pure,” what would that mean? Would you 
buy that kind of olive oil? 

9. Express each of the marks at the Spetuinac = Apr. 3 
right as a decimal. If there were 100 Maud Allison 98% 
words on the test, how many did each Arthur Baker 78% 
child have right ? Doris Bradley 92% 


S25 ot Bo 


lornD 
s J 41/104" PERCENTAGE 


NU USING DECIMALS IN FINDING PER CENTS 


George says that 98% of the 150 boys in his school are’ 
members of the Athletic Association. This is 180 
the same as saying that .98 of 150 boys are 
members. .98 of 150 means .98 tumes 150. Since i300 = 
98150 = 147, 98% of 150 = 147. 1350 

Check the work by casting out 9’s or by going 447.99 
over it again. 


. To find a per cent of a number, change the per cent to a decimal 
and multiply the number by the decimal. 
Exercises 
In ex. 1 to 8, tell what numbers should be put in place of the dots : 
)%41. 48% of 150 is the same as .48X150, which equals... 
2. 37% of 200 is the same as. . .X200, which equals... 
19 -—8. 56% of 750 is the same as . . .x 750, which equals . 
. 6% of 250 is the same as .06 X 250, which equals... 
. 5% of 540 is the same as . . .X540, which equals . 
. 7% of $350 is the same as...X..., which saan 
. 12% of $890 is the same as...X..., which sane pe 
. 41% of $263 is the same as...X..., which equals. . 


oI HP oP 


o % 9. On a spelling test of 50 ts ah Alice was marked 94%. 
oe many words did she have right ? 


10. Louise was marked 85% on an arithmetic test of 
20 examples. Find how many examples she had correct. 


2 ——~ 11. In a school of 250 pupils, 92% were present on a certain 
day. How many pupils were present that day? 


12. Last spring the Bedford baseball team played 25 gameg 
and won 56% of them, while the Cadets played 15 games and 
won 60% of them. How many games did each team win? 
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HOW MUCH DID THESE MOTHERS SAVE? 


The prices in Mr. Morgan’s dry-goods store were 15% less 
in January than before Christmas. Many women saved money 
by buying at the January sale. 
_—1. Mrs. Adams bought a pair of curtains which regularly cost 

$2.20. How much did she save if the price was reduced 15%? 

15% of $2.20 = $.33. Hence Mrs. Adams saved $.33. 

_ 2. Mrs. Adams bought Joe a sweater regularly priced at 
$8.60. How much did she save on the sweater? 

8. Mrs. Smith bought a pair of woolen gloves that had 
“previously cost $1.80, a scarf that had cost $4, a tablecloth that 
had cost $10.40, and a set of napkins that had cost $3.20. How 
much did she save on each? How much did she save in all? 

4. Mrs. Lewis bought a bedspread originally marked $6, a 
house dress that had sold at $2.80, a piece of cretonne that had 
sold at $3.60, and a scarf that had sold at $2. At “15% off,” 
find her savings on each and her total savings. 

_6. At another sale, Mrs. Lewis got 35% off on a coat that 
had cost $65. How much was the price lowered? 


Finding Per Cents 


Find the following and check your results : 
. 5% of 240 10. 8% of $4450 19. 7% of 1000 boys 
. 2% of 450 11. 1% of $8106 20. 14% of 350 men 
. 5% of 840 12. 6% of $9900 wel. 26% of 150 dogs 
. 1% of 600 13. 22% of $1500 22. 35% of 660 pens 
8% of 250 14. 35% of $7602 23. 45% of 180 hats 
7% of 15 15. 81% of $3950 24. 98% of 750 girls 
3% of 600 16. 92% of $1830 25. 55% of 120 days 
. 9% of 350 17. 58% of $6240 26. 68% of 225 eggs 
4% of 450 18. 74% of $2304 27. 65% of 260 rugs 


OKOARMAR ONY 


4 ve dl PERCENTAGE 


h fU A SHORT WAY TO FIND 25% OF A NUMBER 
4 1. Paul sold magazines for a publisher who paid him 25% of 
what he collected. On Monday Paul col- — Long Method 


lected $2.80. To find how much of this was $2.80 
his, he multiplied $2.80 by .25 and got $.70. .25 
The publisher finds Paul’s pay by a much 1400 
quicker method. He knows that 25% = +%%5, 560 
or +. Hence the publisher finds + of $2.80. $.7000 
This gives $.70, the same answer “that Paul — Short Method 
got. 4)$2.80 
25% of any number equals } of that number. $ .70 
2. Similarly, 50% = 33%5= 4, and 75% = 7h = 2. 


3. Remember these important facts : 
25% of anything is the same as + of it. 
50% of anything is the same as 4 of it. 
75% of anything is the same as # of it. 


Exercises 


1. Two boys went to Orchard Lake on a picnic. They 
divided the expenses “fifty-fifty.”” What does this mean? 


Use the short methods to find the following. Check the work by 
going over it again: 


2. 25% of 64 8. 25% of $2.40 14. 75% of $13.76 
3. 50% of 90 9. 75% of $5.60 15. 50% of $22.25 
4. 75% of 72 10. 50% of $5.00 16. 25% of $11.84 
6. 25% of 180 11. 75% of $9.12 17. 75% of $25.00 
6. 75% of 964 12. 50% of $7.30 18. 50% of $19.91 
7. 50% of 170 13. 25% of $3.80 19. 25% of $26.01 


20. Alice was marked 75% on an arithmetic test. If there 
were 12 examples in the test, how many did she get right? 


$ 
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~ FINDING OTHER PER CENTS BY SHORT CUTS 


1. Dick read that 334% of the 450 students in the high school 
worked on farms last summer. How many 


of the students worked on farms? A. ean 
You could find 334% of 450 by multiplying 450 by vad) 
33%, as shown in A. 150 
A shorter way to find 334% of 450 is to take 3 of 450, 13 50 
as shown in B. Does this give the same answer that 135 0 
you got in A? 150.00 
You can show that 334 cee this : B. 3)450 
331%, = ono ee “S884 ole a 150 
TOO ss. 3 X1005 8-300) a3 
2. Similarly, you may change 60% and 123% to fractions: 
60.3 Pe SCT ee 1 
ig gh Bee 121 ‘ap i ae 
1005 2% = 1002x100 200 8 
3. Memorize the following equivalents : 
25% = + 20% = 4 124% =4 334% =4 
50% = 4 40% = 2 374% = 3 663% = = 
75% = 2 60% = 2 623% = 2 162% =+4 
10% = +5 80% = & 874% =F 835% = 2 
Exercises ‘ae ~ 
Show how the following are found to be true: 
1. 20% = 4 72. 314% = 2 3. 662% = 2 


Use the short cuts to find the following: 
4. 20% of 35 9. 162% of 96 14. 50% of $987.50 
5. 10% of 590 10. 624% of 752 15. 10% of $893.50 
6. 40% of 125 11. 123% of 960 16. 374% of $64.40 
7. 60% of 395 12. 831% of 258 17. 874% of $560.80 
8. 75% of 136 13. 334% of 690 18. 662% of $477.75 


50 = PERCENTAGE 


L/V FINDING PER CENTS 


Find the following, using short cuts wherever possible : 


18% of 95 7. 40% of $550 13. 35% of $38.80 
20% of 755 8. 50% of $417 14. 79% of $45.00 
. 19% of 471 9. 25% of $124 15. 162% of $96.90 


. 372% of 112 10. 75% of $625 =: 16. 663. % of $37.20 
. 332% of 528 11. 39% of $8138 17. 874% of $63.20 
. 624% of 104 12. 124% of $152 18. 124. % of $89.36 
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By changing the fractions to per cents, tell which ts greater : 
19. + or 20% 21. +45 or 10% 23. 2 or 2 25. 2 or 3 
20. 4 or 15% 22. 2 or 80% 24. 2 or 2 26. for 4 


27. Of the 288 girls in the Walton School, 624% are Girl 
Scouts. How park Girl Scouts? How many are not? 


‘om 


é 
omputing to the Nearest Cent 


1. Donald can buy a bicycle on the installment plan for 
$29.35. If he pays the entire amount in cash, he gets the bicycle 
for 124% less. How much does he save by paying cash? 


To find 123% of $29.35, take 4 of it. Since the 8)$29.350 
answer is not exact, annex a 0 after $29.35 and carry the 3.668 
quotient to three decimal places. $3.668 is called $ 3. 
$3.67 to the nearest cent because $3.668 is closer to $3.67 than to $3.66. 


When an answer represents money, a figure of 5 or more in the 
thard decimal place is regarded as another cent. 

Find the following correct to the nearest cent, and check: 
1% of $266.43 7. 21% of $1.20 12. 46% of $44.40 
12% of $141.60 8. 10% of $4.22 18. 93% of $75.20 
60% of $865.36 9. 25% of $8.65 14. 25% of $950.33 
33%% of $11.51 10. 75% of $5.83 15. 162% of $11.00 
125% of $91.15 11. 90% of $2.71 16. 662%0f$143.11 
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ESTIMATING ANSWERS IN PERCENTAGE 


1. The school board reported that 52% of the 750 children — 
in Roxville were transferred to the new school. Estimate 
quickly about how many children were transferred. 

52% is a little over 50%, which equals 4. Hence about 4 of 750, or 375, 
children, were transferred. Is 375 more or less than the exact answer ? 


2. The Grant school raised $880, of which 73% was to go to 
the Athletic Association. In finding 73% of $880, Donald got 
$64.24. Was his answer approximately right? 


Since 73% is almost 75%, estimate the answer mentally by taking } of 
$880, which is $660. Hence Donald’s answer, $64.24, was much too small. 


Find the exact answer. What mistake did Donald make? 
You can quickly estimate a per cent of a number if tt is close to 
a per cent like 25% or 334%, which is found by a short cut. 


Thus, you can estimate 11% of a number because 11% is close to 10%, 
which equals #5. Similarly, 15% is close to 162%, which equals 4. 


Exercises 


Find both the approximate and the exact value of each: 

. 49% of $800 6. 51% of $1877 11. 11% of $481.59 
26% of $544 7. 67% of $7227 =. 12. 24% of $727.68 
. 138% of $992 8. 76% of $42,000 13. 59% of $396.20 
. 84% of $1590 9. 12% of $65,200 14. 21% of $222.65 
19% of $3805 10. 84% of $56,100 15. 88% of $554.08 


By estimating, tell which of these answers are approximately 
_ right and which are much too large or too small: 


oP wo PD 


(16. 19% of 280 = 53.2 © 20. 73% of $2000 = $1460 
17. 41% of 350 = 14.35 21. 24% of $735 = $176.40 
18. 17% of 486 = 826.2 22. 35% of $75.00 = $26.25 


19. 9% of $763 = $6.87 23. 51% of $699.20 = $49.15 


52 . PERCENTAGE 


THE MEANING OF 100% 


The Lincoln School has a 100% membership in the Junior 
Red Cross. If there are 49 children in the school, how many 
belong to the Junior Red Cross? How much is 100% of 49? 


Since per cent means hundredths, 100% = +$§, or 1. Hence 100% of 
49 children = 1X49 children, or 49 children. You see that a 100% 
membership means that all the children are members. 


Likewise, 100% of any number means 1 X that number, 
which equals the number itself. 


100% of anything means the whole of it, or all of it. 
100% = 488 = 1 = 1.00 = all = the whole 


Everyday Uses of 100% 
State ex. 1 to 8 in another way. 
1. The storage warehouse is 100% fireproof. 

100% of the boys on the team were promoted. 
Last week our class had a 100% record in attendance. 
James had all the examples on an arithmetic test right. 
This powdered sugar is guaranteed to be 100% pure. 
Frank had 100% of the words on a spelling test right. 
It is almost 100% safe to deposit money in that bank. 
All the inhabitants of Concord went to the county fair. 

9. Mary has 100% of her money in the School Savings Bank. 
If she has $34.20, how much of it is in the School Savings Bank? 


10. Jack picked 183 quarts of strawberries and sold them all. 
What per cent of them did he sell ? 

11. If you were a manufacturer of cloth, how could you label 
a piece of goods to show that it is all wool ? 


12. Henry saved $46 and spent it all for a canoe. What 
per cent of his savings did he spend ? 


13. What is 100% of $11? 100% of 15 boys? 100% of $1? 
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SUBTRACTING FROM 100% 


Jay read that the Giants won 64% of all the baseball games 
they played last summer. 
What per cent of all the 
games did they lose? 

All the games the Giants 
played equals 100% of them. If 
they won 64% of them, they lost 
100% — 64%, or 36%, of them. 

When all the parts of a 
whole are expressed as per 
cents, their sum is 100%. If you know what per cent of the 
whole one part is, you can find the other part by subtracting 
the given per cent from 100%. 


Exercises 

v1. What per cent of the examples on a test are all the 
examples? If Mary had 85% of the examples on a test right, 
what per cent of them had she wrong? 

2. If 332% of our baseball squad are graduated and the rest 
remain at ction!” what per cent of the squad remain at school ? 

4, If 72% of the graduates of the Grange School go to college, 
what per cent of the graduates do not go to college? 

4. Will bought a tennis racket for 20% less than the regular 
price. What per cent of the regular price did he pay? 

5. Japan produces 39% of the world’s raw silk and China 
produces 31% of it. What per cent of it do they produce to- 
gether? What per cent of it is produced by all other countries ? 

6. Of all the coal mined in the United States, 40% comes 
from Pennsylvania and 16% from West Virginia. What per 
cent of the coal comes from all the other states? 

7. Mr. Frank spent 60% of his salary of $55 and saved the 
rest. What per cent of his salary did he save? 


ae 
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SAYING “3 TIMES AS MANY” BY PER CENTS 


So far all the per cents you have studied have been 100% or 
less. Sometimes you find an expression like 300%. Since per 


cent means hundredths, 300% means 288, or 3. 


300% of a number equals 3 times that number. 
Thus, 300% of 120 = 3120 = 360 
Likewise, 200% of 198 = 288X198 = 2X198 = 396 
and 1000% of 525 = 4%°° «525 = 10525 = 5250 


Exercises 


1. Tell the meaning of 400% of a number; of 500%, 800%, . 
1100%, 3000%, and 3500% of a number. 


Find the following per cents : 


(2) 10% of 10 6. 700% of 465 10. 50% of $3000 
3. 300% of 6 7. 800% of 980 11. 500% of $3000 
4. 400% of 87 8. 100% of 980 (12. 200% of $9580 


5. 200% of 290 9. 1000% of 10 13. 900% of $6450 
Restate each of the following in per cent language : 


14. 8x55 17. 8X $700 20. 1 times 18 girls 
“15. 296 (18. 5X$250 21. 10 times 15 boys 
16. 7X32 19. 4x $990 22. 12 times 50 pupils 


23. In 1900 the population of Seaville was 800. It is now 
200% as great. How many people are there in Seaville now? 

(24/ The population of Cleveland was 3 times as large in 
1920 as it was in 1890. Say this as a per cent. 

25. Mr. Roe started business with $1000. He now has 400% 
as much money as when he started. How much has he now? 

26. Mr. Stillman, who also started with $1000, now has 
400% more than when he ‘began. How much more has he than 
when he started? How much has he all together? 
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OTHER PER CENTS 


1. A man who earned $2854 last year earned 145% as much 
this year. How much did he earn this year? 


: $2854 

You must find 145% of 2854. Since per cent means 1.45 

hundredths, 145% = 43, or 1.45. Therefore 145% of 142 70 
$2854 = 1.45 $2854, or $4138.30. 11416 


‘Be ) Express as decimals: 326%; 45%; 5%. 2854 
326% = $28 =3.26 45% = 348, =45 5% = 755 =.05 $4138.30 
_ To change a per cent to a decimal, drop the per cent sign and 
move the decimal pornt two places to the left. 
3. Express as per cents: 2.73; .45; 2; .08. 
2.73 = 273% A5 = 45% 2 = 2.00 = 200% 08 = 8% 


To change a decimal to a per cent, move the decimal point two 
places to the right and annex the per cent sign. 


Exercises 
Change to decimals: 
1. 89% 3. 9% 5. 125% 7. 150% 9. 1000% 
2 43% 4.7% 6.. 300% 8. 215% 10. 1150% 


~ Change to per cents: 
11. .75 12.41.60 13. 2.00 (44 1.75 15. 12.50 


Find answers correct to the nearest cent. Check the work : 
(16. 106% of $841 19. 160% of $375 22. 112%, of $66.49 
17. 210% of $326 20) 425% of $966 23. 110% of $50.55 
(18; 150% of $980 21. 275% of $870 24, 965% of $80.75 
25. Margery had $71.20 saved last September. She now has 
125 v5 of that amount. Find how much she has at present. 


Last year Lewis had $300. Now he has 120% more. 
How much have his savings increased? How much has he now? 
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p al ~NEW EXPRESSIONS IN PERCENTAGE 


Fred bought an old bicycle for $8 and sold it for 50% more 
than it cost him. How much did he receive for it? 
You may work this problem in either of two ways: 


First Method. Fred’s gain was 50% of $8, or 50% of $8 = $ 4 
$4. Hence Fred received $8 + $4, or $12, for $8 + $4 = $12 
the bicycle. ie 

Second Method. Fred received $8 + 50% of $8. Since the whole of the $8 
is 100% of it, Fred got 100% + 50%, or 150%, = 
of $8 in all. Since 150% = 1.50, you see that he 1.50X$8 = $12 
received 1.50 $8, or $12. This is the same answer that you got above. 

If Fred had sold the bicycle for 10% less than the cost, he 
would have sold it for 100% — 10%, or 90%, of the cost. 


50% more than a number = 150% of the number. 
10% less than a number = 90% of the number. 
Exercises 


Tell what numbers should be put in place of the dots: 


1. 65% more than $20 = 1% of $20 = $5. 
2, 6% more than $220 = . ..% of $220 = $... 
(3) 18% less than $450 = Po, of $450 = $. 
4. 72% less than $950 =. . .% of $950 = $... 
5. 100% more than $748 - =...% of $748 = §... 
6. 180% more than $384 = .. .% of $384 = $... 
7. 300% more than $469 = .. .% of $469 = $... 
8. 103% of $900 = .. .% more than $900 = $... 
9. 420% of $115 = -% more than $115 = $. . 


10. Would it be Bette: to sell a bat for 65% of its cost or 
for 65% more than its cost? 

11. The population of Harwood, which was 8400 in 1915, is 
now 24% less than that. What per cent of its former popu- 
lation has Harwood now? What is its present population? 
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OTHER NEW PHRASES IN PERCENTAGE 


You have just learned the meaning of expressions like 45% 
more than and 10% less than. Several other phrases express 
_ the same idea. For example, you may say that the member- 
ship of a Library Club has increased 45% since last year. 

When the membership of a club has increased 45%, or in- 
creased by 45% of itself, it is 45% more than it was before. 
Similarly, if the membership has decreased 45%, or decreased 
by 45% of itself, or shown a 45% decrease, it is 45% less than it 


was before. 
Exercises 


State each in at least two other ways, using per cents: 
1. The cost of living has doubled in 5 years. 
2. The prices of automobile tires have decreased 10%. 
3. Our school now has 115% more pupils than in 1924. 
4. The population of Higsby has increased 68% since 1920. 
5. Alice bought a tennis racket and sold it for half as much 
again as she paid for it. 
Find the following: 
6. $7000 increased by 200% of itself. 
7. $200 increased by 38% of itself. 
8. $475 decreased by 95% of itself. 
9. An amount equal to 150% more than $7000. 
10. The expenses of the United States Navy in 1920 showed 


an increase of 1800% over the expenses in 1900, which were 
$56,000,000. Find the amount of increase. 


11. Here are the populations of certain cities in 1920: 


Philadelphia . . 1,823,000 Detroit . . 993,700 
San Francisco’. 506,700 Atlanta . . 200,600 


What would be their present populations if each had increased 
22% since 1920? if each had showed a 15% decrease since 1920? 
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THE AUTOMOBILE INDUSTRY 
1. In a recent year Canada produced 33% of the 4,800,400 


automobiles manufactured in the world. 4800400 
How many automobiles were made in 03 a 
Canada? 24002 00 


To find 34% of 4,800,400, first change 33% to .035. 144012 00 
Since .034 4,800,400 = 168,014, Canada produced 4 §80914.00 
168,014 automobiles that year. 

2. The United States produced 874% of the world’s auto- 
mobiles in the same year. How many of the 4,800,400 auto- 
mobiles did the United States produce? 

3. If Canada made 34% of the world’s automobiles and the 
United States made 874% of them, what per cent of the cars 
that year were made by the rest of the world? How many of 
the 4,800,400 cars did the rest of the world make? 

4. Iron is necessary in making automobiles. Of the 
40,000,000 tons of pig iron produced yearly in this country, 
Pennsylvania produces about 383%; Ohio, 225%; Michigan, 
93%; Illinois, 94%; New York, 74%; and Alabama, TE %- 
How many tons of pig iron does each of these states produce? 

5. Gasoline comes from petroleum, about 774,000,000 bar- 
rels of which are produced yearly. Of these, the United States 
produces 663%; Mexico, 204%; Russia, 44%; the Dutch 
Kast Indies, 24%; Rumania, 12%; and India, 1%. Find the 
yearly production of petroleum for each country. Find the 
per cent of the yearly output and the number of barrels pro- 
duced by all other countries. 


Find the following per cents and check the work: 

' 6. 34% of 480 10. 44% of $988 14. 75% of $2334 
7. 54% of 466 11. 64% of $534 15. 44% of $6287 
8. 64% of 322 42? 103% of $285 16. 43% of $7440 
9. 34% of 944 13. 223% of $720 17. 274% of $8056 
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FINDING WHAT PART ONE NUMBER IS OF ANOTHER 


You can compare a number with a larger one by asking this 
question: The smaller number is what fractional part of the 
larger number? To compare $10 with $15, you ask: $10 is 
what part of $15? You find that $10 is +2, or 2, of $15. 


To find what fractional part one number is of a larger one, 
write the smaller number over the larger one to make a fraction. 
Then reduce the fraction to lowest terms. 


You must now review this work to prepare for a new method 
of comparing two numbers by using per cents. 


Exercises 


Tom bought 3 oranges. What part of a dozen is that? 
What part of a pound is 1 0z.? 302.? 502z.? 12 02.? 
What part of a yard is 1 in.? 11 in.? 18 in.? 27 in.? 
What part of a dollar is a dime? a cent? 17¢? 35¢? 

5. Jack can walk a mile in 18 min. What part of an hour 
is that? What part of an hour is 27 min.? 35 min.? 48 min.? 

6. How many feet are there in a mile? If a school running 
track is 660 ft. long, what part of a mile long is it? 

7. 25 min. is what part of 1 hr.? of 40 min.? of 55 min.? 

8. On a test of 150 words, Alice had 144 words right, Jenny 
had 138, and Marie had 125. What part of the test did each 
have right ? 

9. Of $1280 worth of tickets, Bill sold $320; Lucy, $480; 
Ted, $256; May, $160; and John, $64 worth. What part of 
the total did each child sell? 

-10. If these cities each had an increase of 50,000 people, 

what part of the given population would the increase be? 
Paris, 2,905,000 London, 7,475,000 Madrid, 755,000 
Berlin, ‘3,800,000 Leningrad, 1,065,000 Warsaw, 930,000 
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FINDING WHAT PER CENT ONE NUMBER IS 
OF ANOTHER 


The Cubs won 14 baseball games out of 25. What per cent 
of the games did they win? 

To find what per cent 14 is of 25, you do three things: 

1. Find what fractional part 14 is of 25. 

If the Cubs won 14 games out of 25, they won $4 of the games. 


2. Express the fraction 34 as a two-place decimal. 
44 means 14 + 25. Writing a decimal point 


and 0’s after 14 and dividing by 25, you get .56. 56 = 56% 
Therefore $4 = .56. You could say that the 25)14.00 
team won .56 of all the games it played. 125 
~ 3. Change .56 to a per cent. 150 
150 


You know that .56 may be written as 56%. 

Hence the Cubs won 56 % of the baseball games. 

To check, take 56% of 25 to see if it gives 14. 

To find what per cent one number is of another, find what 
fractional part the one number is of the other; change this fraction 
to a two-place decimal and express the decimal as a per cent. 


Exercises 


1. The Meadville football team won 13 games out of 20. 
What per cent of the games did they win? Check your answer. 


Tell what numbers should be put in place of the dots, and check 
your results : 


2.8 18 5c 5% OF OO 6. 11 1s’. 25% of: 50 
3. 46.18. ...% of 95 1. 23.18 Gores 
! 4. 5lis...% of 68 8. LINis <2. 299 O80 
\\ (5. 18 is...% of 90 9. 78 is...% of 260 
. Express these first-as decimals and then as per cents: 
(10/' 24 114% (12. \95 13,48 14.) 245 
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USING PER CENTS TO COMPARE NUMBERS 


1. Of the 80 girls in the Glee Club, 7 have won prizes in 
singing. What per cent of the girls have won prizes? 


7 is xy of 80. Changing 3% to a two-place 
decimal, you get .083, which equals 832%. 
Hence 82% of the girls have won prizes. 

To check, take 82% of 80 and you get 7. 

\ In changing a fatten like <4, to a per cent, 
find the decimal only to fiadivedthe (two deci- 
mal places) because per cent means hundredths. 

Mf there is.a remainder, write it in the quotient 


y to form a fraction. 


. 
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2. What per cent of $250 is $85? 


08S = 85% 


\ This is another way of saying ‘‘$85 is what per cent of $250?” $85 is 
\ 25, or 34%, of $250. 


In finding what per cent one number is of another, remem- 


ber that the denominator of the fraction is always the number 
immediately following the word “of” in the example. 


\y 
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Comparing Numbers 


. What numbers should be put in place of the dots? Be sure 
~ to use the right numbers as denominators. 


Check the work: 


W 1. 8is...% of 9. 9. ...% of 16 is 5. 
e135... .% of 16. 10. ...% of 32 is 6. 
\ So. 91s. ..% of 40. 11. ...% of 80 is 3. 
Y 4. 15is...% of 200. 12. ...% of 400 is 9. 
5. 63is...% of 400. 13. ...% of 120 is 3. 
6. $36 is...% of $81. 1407 OF 3) sia. 
7. $44 is...% of $800. 15. ...% of 40 is 29. 
8. $28 is. ..% of $350. 16. ...% of 400 is 22. 


17. Out of 40 problems, Frank had 32 right, Alice, 38, and 
-Mollie, 39. What per cent of the problems did each have right ? 


PERCENTAGE 


FINDING PER CENTS OF INCREASE 


their weights 2 yr. 
ago. Irwin weighed 
80 lb. then. As he 
now weighs 94 lb., he 
has gained 14 |b. 
To find the per cent 
of gain, find what per 
cent 14 Ib. is of 80 lb. 
2. Copy and fill 
in the table, first 
finding the number 
of pounds each pupil 
has gained and then 
finding what per cent 
his gain is of his weight 2 yr. ago. Check all your answers. 
3. Which pupil has gained the most weight? Who shows 
the greatest per cent of gain? the smallest per cent of gain? 


— 
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“Exercises 


1. Here is the enrollment of four schools in 1923 and in 1928. 
Find what per cent the enrollment has increased in each. 


1923 1928 1923 1928 
Dover . . . 420 441 Lincoln : 4 2-125) $60 
Baywood . . 740 851 Harrison . . 189 216 


2. Mr. Hall earned $4000 one year and $3000 the next year. 
Find the amount and the per cent of decrease in his income. 


Each problem shows a man’s income for two successiwe years. 
Find the per cent of increase or decrease in each income: 

3. $2000; $2500 5. $5000; $7800 7. $1000; $1120 
4. $1800; $1500 6. $3000; $1600 8. $2500; $3200 
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FINDING THE INCREASE IN SAVINGS 


1. Harold had $150 in the savings bank on June 1 and $300 
on Sept. 1. What per cent did his savings increase? 
The increase was $300 — $150, or $150. You must find what per cent 


$150 is of $150. Since any number is 100% of itself, 150 is 100% of 150. 
Hence Harold’s savings increased 100%. 


You can also get this answer by using the rule on page 60. Thus, 150 is 
+26 of 150. Since +2§ = 1 = 100%, you see that 150 is 100% of 150. 


2. Ralph’s savings amounted to $150 on June 1 and to $360 
on Sept. 1. What per cent did his savings increase? 

The increase is $210. You must find‘ what per cent $210 is of $150. 
Since 210 is 23% of 150, you divide 210 by 150, which gives 1.40, or 
140%. Hence Ralph’s savings increased 140%. This answer is greater 
than 100% because ?4¢ is greater than 1. 

Check by finding 140% of $150. 


3. This table shows the savings of each pupil in a certain class 
on June 1 and on Sept. 1. Find the per cent of increase or 
of decrease in the savings of each pupil: 


4. What were the total savings of the girls on June 1? on 
Sept. 1? Find the amount and the per cent of increase. 


5. Find the amount and the per cent of increase of the boys’ 
total savings. Was their per cent better than that of the girls? 


> 
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FINDING THE WHOLE WHEN A PER CENT IS GIVEN 


Donald received $30 for selling a radio set. This was 15% 

of the price of the set. For how much did he sell it? 
15% of the price = $30 

Hence 1% of the price = $30 + 15, or $2 
and 100% of the price = 100 X $2, or $200 

Since 100% of the price is the entire price, Donald sold the radio set 
for $200. 

To check, see if 15% of $200 is $30. 

To find a number when a per cent of it vs given, first find 1% 
of the number, then multiply the result by 100 to find 100% of the 
number. 


Exercises 


Check all your answers in these problems. 
1. Mr. Lloyd’s rent, which is $720 a year, uses up 30% 
of his salary. How much a year does he earn? 


2. Mr. Arnold failed in business and could pay each man 
only 20% of what he owed him. He paid Mr. Curt $400, Mr. 
Steel $60, and Mr. Voss $1000. How much had he owed each? 


Tell what numbers should be put in place of the dots: 


B28 18 4% of =) T.W2GIS 3°. Ole 11. 63 is 21% of = 
4. 244is6%0f.. 8. 45 is 9% of... 12 (Sissy 
5. 76.18 2% of... 9. 87 is 12% of ..---18. 45 ist0@ of & 
6. 9lisl%of.. 10. 451s 45% of... 14. 2bisst00cen ae 


15. Kate earns 15% of what she collects for selling seeds. 
How much worth of seeds must she sell to earn $45? 

16. Mr. Cox received $40 for selling a piano. This $40 was 
5% of the amount he got for the piano. At what price did he 
sell it? 


17. Ed Miller made 6 home runs. If 12% of all his hits were 
home runs, how many hits did he make? 


) 
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IMPROVEMENT TEST 
Test 6 A— Addition (Time 4 min.) 

es 3.8 ve 3. 39 4. 84 5. 14 6. 75 
74 18 a2 26 21 5 
87 35 93 99 48 78 
23 87 64 39 87 acs 
59 61 11 90 76 90 
87 59 61 Del 40 49 
56 29 69 19 65 45 
LO 50 80 ' 64 24 76 
21 ol 98 85 87 4] 
83 14 56 20 70 98 
62 60 12 83 fink 29 
78 47 97 64 47 98 
57 88 33 36 64 at 

Test 6 B — Subtraction (Time 3 min.) 

se OLOJo4 2. 351397 3. -766621-4 644346 
278 Wa 25439 432873 127738 

Brera to02 6. 625840 -T. 289300: 8.305291 
238327 46850 aw ee i 168961 

Oa os 21. 10-°265511 We 493811 12. 784192 
26632 DLT? 269384 116503 
Test 6 C — Multiplication (Time 4 min. after copying) 

1. 275769 2. 813X276 3. 915X567 

4. 836984 5. 542X432 6. 746x847 


1. 437)27589 


Test 


6 D — Division 


(Time 4 min. after copying) 


If there ts a remainder, carry result to the nearest tenth: 


2. 238)143990 


3. 785)46378 
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COMMISSION 


Frank Wiley sold $22 worth of vegetables for his father, ~ 
who gave him 10% of the money. Hence Frank got 10% of $22, 
or $2.20, for his work. This amount was his commission. 

The commission is the amount a person receives for selling 
goods for some one else. It is often expressed as a per cent of 
the selling price. This per cent is the rate of commission. The 
person who sells the goods is called the agent. If you sell 
magazines and are paid 20% of the price of each, your rate of 
commission is 20%. On a $3.00 subscription your commission 
is 20% of $3.00, or $.60._ 


Selling Goods on Commission 


1. In June Frank sold $36 worth of berries and received a 
15% commission. How much was his commission ? 


2. In December Mr. Lewis sold aluminum kitchen ware at 
35% commission. If his sales amounted to $425, how much 
commission did he receive ? 


3. Agnes Black works in a dry-goods store. She gets a weekly 
salary of $15 and also a 2% commission on all she sells. Find 
her total earnings in a week when her sales amount to $175; 
to $440; to $260; to $112.50. 


Fund the commissions on these sales at the given rates: 


4. $800, 2% 10. $9220, 1% 16. $17.56, 84% 
5. $140, 6% 11. $333, 50% 17. $42.20, 71% 
6. $811, 3% 12. $800, 123% 18. $62.60, 222%. 
7. $920, 12% 13. $160, 173% 19. $90.65, 40% 
8. $372, 25% 14. $760, 35% 20. $93.60, 124% 
9. $141, 10% 15. $154, 3349 21. $24.69, 332% 


22. If Maud receives 54% commission and her weekly 


sales average $320, find her average weekly earnings. 
ea 
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FINDING THE NET PROCEEDS OF A SALE 


Suppose that Mr. Stone has a lot to sell. He turns it over to 
a real estate agent, who sells it for $600 and charges 5% com- 
mission. Hence the agent 
keeps 5% of $600, or $30, and $600 $600 Sales 
sends Mr. Stone the remain- 05 30 Commission 
ing $570. This $570 is the net $30.00 $570 Net Proceeds 
proceeds of the sale. 

The net proceeds are found by subtracting the commission 
from the selling price. 


Exercises 


1. A salesman sold $3000 worth of cloth at 8% commission. 
Find the amount of commission and the net proceeds. 

2. The Star Brush Company pays its salesmen 64% com- 
mission. Tell how much of each of the following sales goes to 
the salesman and how much goes to the company: $2800; 
$8600; $17,300; $1040; $19,344. 

Find the commission and the net proceeds on each of these sales : 
. $300 at 6% 10. $120 at 1%_ 17. $82.64 at 2% 
. $916 at 5% 11. $290 at 14% 18. $63.55 at 4% 
. $130 at 72% (12. $490 at 25% = 19. $35.75 at 10% 
. $233 at 20% (13. $580 at 35% ‘20. $42.95 at 20% 
. $805 at 60% 14. $914 at 55% 21. $50.00 at 375% 
. $242 at 40% = 15. $765 at 334% 22. $85.11 at 662% 
. $615 at 18% 16. $217 at 124% 23. $36.30 at 162% 


24. Mr. Jarvis receives 9% commission for selling auto- 
mobiles. His total sales were $18,040 in 1923, $26,355 in 1924, 
$21,400 in 1925, $48,532 in 1926, $64,400 in 1927, and $50,120 
in 1928. How much did he earn each year? in the 6 yr.? 
What were the net proceeds each year? 


OoOOoON SD oO SP OO 


68 USING PERCENTAGE 


BUYING SPORT GOODS AT A DISCOUNT 


A new sport store had an “Opening Sale.” Dick bought a 
bicycle marked $30 at the sale at 20% less than the marked 
price. Hence the price was reduced 20% of $30, or $6.00. 
Dick paid $30 — $6, or $24, for the bicycle. 


$30 Marked Price $30.00 Marked Price 
.20 Rate 6.00 Discount 
$6.00 Discount $24.00 Net Price 


The reduction of $6 is called the discount. The $24 which 
Dick paid after the discount was subtracted from the original 
xi is called the net price. 
WA 
> Exercises 
1. Why did the store have an “Opening Sale”? 
2. Gilda bought a pair of skates, regularly priced at $5, at a 
reduction of 20%. How much was the price reduced ? 
3. Emma bought a tennis racket, marked $6, at 25% less 
than the marked price. How much did she pay for it? 


4. Storekeepers offer discounts to attract customers, to sell 
goods that are out of season or slightly damaged, to use up an 
oversupply of goods, or to raise money in a hurry. For what 
reasons would a store have an “August Sale of Summer 
Dresses’’? a “Fire Sale”? a “Bankrupt Sale”’? 


Find the net price on these articles if the marked price and 
the rate of discount are as follows: 


5. Bat, $1.20, 40% 11. Coaster, $5, 15% 
6. Cot, $6.87, 334% 12. Lantern, $6, 25% 
7. Watch, $2.80, 10% 13. Tool Kit, $1, 20% 
8. Knife, $1.60, 123% 14. Baseball, $2, 25% 
9. Paddle, $3.10, 30% 15. Blanket, $9, 123% 


10. Camera, $9.80, 20% 16. Hatchet, $2, 333% 
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fp ; ‘y } ? Ve. 
~T wo WAYS OF FINDING THE NET PRICE 


A boat marked $200 is sold at 15% off. Find the net price. 

1. One way to find the net price is to find $200 $200.00 
the discount, which is 15% of $200, or $30, 15 30.00 
and subtract it from the regular price. This $30.00 $170.00 
gives $170 as the net price. 

2. Here is a shorter way of doing this problem: The regular price 
is 100% of itself. Taking a discount of 15% froin the 


regular price, you have 85% of it left. Hence the net $200 
price is 85% of $200, or $170. Deen, 
Both the above methods give the same answer. $170.00 


Exercises 


1. What per cent of the regular price is the net price when 
the discount is 12%? 10%? 30%? 45%? 50%? 25%? 


Here are the regular prices of articles and the rates of discount. 
Find the net price of each in two ways: 


2. $30, 8% 9. $440, 73% 16. $764.90, 6% 
3. $90, 30% 10. $956, 15% 17. $436.98, 4% 
4. $600, 12% 11. $895, 20% 18. $585.20, 10% 
B. $700, 15% 12. $660, 55% 19. $910.60, 25% 
6. $480, 35% 13." §564°134e, 20. $812.75, 40% 
7. $260, 45% 14. $794,337, 21. $464.00, 64%, 
8. $740, 25% 15. $465, 1627, 22. $932.25, 36% 


23. Mrs. Dean’s bill for electric current last month was $3.40. 
If she pays the bill within 10 days, she receives a discount of 5%. 
How much does she save by paying promptly ? 

24. Mrs. Moore received a discount of 4% for paying a 
gas bill of $2.50 promptly. How much did she save? 

25. Mr. Carter can buy some furniture on the installment 
plan for $175. If he pays cash, he gets a discount of 10%. 
How much will he save by paying cash? 
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CHOOSING THE BETTER BARGAIN 


Frank buys for $24 a suit which was marked $32. Howard 
gets for $16 a suit which was marked $25. Which of them 
gets the higher rate of discount? 

Frank’s discount is $32 — $24, or $8. You must find what per cent 
$8 is of the regular price, $32. $8 is 25% of $32. 

Howard’s discount amounts to $9. You find that $9 is 36% of $26. 


Since Howard’s discount is 36% and Frank’s is only 25%, Howard gets 
the higher discount. 


Exercises 


Teli on which the rate of discount is greater and how much greater: 


1. On a boy’s watch reduced from $6 to $4.50 or on one 
reduced from $10 to $8. 

2. On a winter overcoat reduced from $40 to $35 or on one 
reduced from $35 to $28.70. 

3. On a six-cylinder car reduced from $1400 to $1106 or on 
one reduced from $1200 to $936. 

4. On a fountain pen reduced from $1.80 to $1.50 or on 
one reduced from $2.50 to $2.00. 


5. On a floor lamp reduced from $26 to $18.40 or on one 
reduced from $26 to $23.40. 


~~6. Ata January sale girls’ dresses are advertised like this: 
Formerly $18.75, now $14.25. What rate of discount do you 
get if you buy a dress at the sale? 


7. At Murray’s you can buy an Excelsior tennis racket, 
marked $7, for 4 off. The same kind of racket can be bought at 
the Athletic Shop at $7 less 30% or at Taylor’s Shop for $5. 
Which store offers the best bargain? 


8. The Wilson Fur Shop wants to sell a fur coat marked $500 
for $425. What rate of discount is that? 

9. The Sport Shop reduced sleds from $6 to $4.20 and skates 
from $6.60 to $4.95. What rate of discount was that on each? 
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TRADE DISCOUNT 


Mr. Davis has a radio shop on Lincoln Avenue. He buys 
large quantities of supplies from Mr. Woodman, who manu- 
factures radio parts. Mr. Davis sells the parts to the people 
in his neighborhood. He is a retail merchant because he sells 
the radio parts directly to the people who use them. Mr. 
Woodman is a wholesale merchant, which means that he sells 
supplies to retail merchants and not to the people who actually 
use them. 


When Mr. Davis wants to order parts, he looks them up in a 
catalogue which contains a list of all the articles that Mr. Wood- 
man sells. The price given in the catalogue for each article is 
called its list price. 


From time to time Mr. Woodman sends Mr. Davis and 
other retail merchants a notice telling what discount he will 
allow on the prices in the catalogue. Such discount, given 
by wholesale merchants to retail dealers, is called commercial, 
or trade, discount. 


Most wholesale merchants allow trade discounts on the prices 
in their catalogues. One reason for such discounts is this: 
It is so expensive to publish a catalogue that the wholesaler 
cannot print a new one every time a price changes. Therefore 
he makes the list price high and lowers it by a trade discount. 
It is easier to change the price by changing the rate of discount 
than to publish an entirely new catalogue. A discount may 
also be allowed for paying a bill promptly or for buying 1 in 
very large quantities. 


If Mr. Davis orders 8 radio cabinets listed at $5 each, their 
total list price is $40. If he gets a trade discount of 30%, his 
discount is 30% of $40, or $12. 

Trade discount is found in the same way as a discount at a sale. 
Only the language of trade discount is new to you 


o 
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BUYING RADIO SUPPLIES AT A TRADE DISCOUNT 


1. Mr. Sage bought for his radio store 10 loud speakers 
listed at $16.50 each. The trade discount was 20%. How 
much did he pay for them? 

2. He bought 15 head phones listed at $3.40 each, discount 
25%. How much did they cost him? 

3. Mr. Burns ordered 5 radio cabinets listed at $14.80 each 
and 5 stools listed at $4.20 each. On all of these his trade dis- 
count was 40%. Find his discount on the entire order and the 
net amount of his bill. 


The net amount of a.bill is the amount to be paid after the discount 
has been deducted. 


4. How much would a retail dealer pay for 14 batteries listed 
at $12 each if the trade discount is 15%? 

5. The Eureka Shop ordered 6 dials at 30¢ each, 8 coils at 
98¢ each, 30 plugs at 24¢ each, 4 crystal sets at $2.40 each, 
and 3 cabinets at $22.50 each. Find the total bill for this 
order. If 6% is allowed for quick payment, how much, to the 
nearest cent, can be saved by paying at once? 

6. The owner of a repair shop ordered 55 dry cells at 32¢ 
each. His commercial discount was 40%. What per cent of 
the list price was the net price? Find the net price in two 
different ways (see page 69). 

7. The Manhattan Radio Store pays $104 each for radio 
sets listed at $160. Find the amount of discount and the rate 
of discount on the list price. 


Find each net price to the nearest cent, using the following list 
prices and trade discounts. Check the work: 


8. $90, 20% 11. $250, 30% 14. $239.84, 40% 
9. $45, 25% 12. $87, 333% 15. $455.79, 50% 
10. $878, 15% 13. $489, 162% 16. $256.98, 35% 


en) 
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CHAIN DISCOUNTS 


Mr. Ray bought 180 dresses listed at $13.50 each. The 
trade discount was 30%, and he received an extra discount of 
10% because the order was large. Find the total net price. 

The list price of the 180 dresses is $2430 $2430.00 
180 X $13.50, or $2430. The first discount 30 _ 729.00 
is 30% of $2430, or $729. Subtracting waa An Fey 
$729 from $2430, you get $1701. $729.00 tthe: 

The second discount is taken on $1701. ——— 
10% of $1701 = $170.10. Subtracting $170.10 $1530.90 
from $1701, you have $1530.90 as the net price of the dresses. 


Two discounts like this, on the same bill, may be spoken 
of as a discount of 30%, 10%. They are called successive or 
chain discounts. A discount of 30%, 10% is not the same as a 
discount of 40% because the discounts of 30% and 10% are not 
deducted from the same amount; the second discount, 10%, 
is taken on the amount left after the first discount is deducted. 

If Mr. Ray received an extra discount of 2% for prompt 
payment, you would take 2% of $1530.90, which is $30.62, 
and subtract it from $1530.90, giving $1500.28 as the net 
amount paid. In all, Mr. Ray would then receive a chain 
discount of 30%, 10%, 2%. 


Exercises 


Find the net price. Compute each discount to the nearest cent: 


1. $600, less 20%, 10% 5. $765, less 30%, 10%, 5% 
2. $800, less 30%, 10% 6. $148, less 25%, 5%, 25% 

3. $500, less 25%, 72-% 7. $453, less 334%, 10%, 2% 
4. $208, less 75%, 72% 8. $500, less 20%, 5%, 5%, 2% 


9. Mr. Marr offered suits listed at $24 at a discount of 30%, 
20%. Mr. Nye offered similar suits at 50% off. What net 
price did each ask? Which is better, a discount of 30%, 
20% or one of 50%? 


bh KD SIN FTG) 
| “DID JOE Oh) aI <7 


Joe King buys shoes for the Royal Shoe Stores. One day 
he wanted to buy 500 pairs of shoes listed at $3 a pair. An 
agent from the Pilgrim Factory offered him the shoes at a 
discount of 30%, 10%, 2%. An agent from another factory 
offered him the same kind of shoes at a discount of 10%, 30%, 
2%. Joe said to the second agent: “The Pilgrim Factory 
offers a better discount, because it gives the largest discount on 
the full amount.” Joe therefore bought the shoes from the 
Pilgrim Factory. 

Did the Pilgrim agent really give the better discount? To 
find out, deduct a discount of 30%, 10%, 2% from $1500; 
then take a discount of 10%, 30%, 2% from $1500 and compare 
the net prices. Also try 2%, 10%, 30%. 

Fhe order in which chain discounts are deducted does not make 
any difference in the net price. 


Exercises 


Find each net price, taking the discounts in the order given. 
Then change the order of the discounts, taking the last one first. 
Find each discount to the nearest cent. Are the results alike ? 


1. $700; 35%, 5% 7. $925.40; 25%, 2% 

2. $430; 5%, 23% 8. $510.50; 20%, 10% 

3. $240; 20%, 5% 9. $140.60; 5%, 5%, 2% 
AT $620; 30%, 2% AIG F827.50; 10%, 5%, 2% 
5. $900; 45%, 10% 11. $733.20; 25%, 5%, 3% 
6. $300; 331%, 74% 12. $890.80; 30%, 10%, 5% 


13. Glass worth $1800 is needed for a new building. The 
Wilson Company offers 40%, 10%, 5% off. The Benson Com- 
pany offers 55% off. The National Building Supply Com- 


pany offers 30%, 20%, 5% off. What net wee does iach ; 
ask? Which discount is best ? 


/ Be 
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BILLS AND INVOICES 


Mr. Johnson is a retail bookseller. In August he ordered 
140 copies of “‘ Camping for Boys” and 75 copies of “ Polly’s 
Adventures.” The following bili was sent him with the books: 


C.H. SEAMAN and COMPANY 
PUBLISHERS 


Sold to wW.R. Johnson 
Kingston,N.Y. . 
e ‘ Chicago, August 8,19__ 


Copies Cook's."Camping for Boys" @ £1.05 47 | 00 
Gopies Ward's "Polly's Adventures" @ .90 67 | 50 || 214 
‘Less 402 85 
128 
Received Payment 
LATI/9 ~ 
C. H. Seaman SS pa ed 


A bill is a statement of what one person owes another. On 
the first of the month many stores send to customers bills for 
-goods which they have had charged during the preceding 
month. A doctor sends to his patients bills for his services. 

- An invoice is the bill which a wholesale dealer sends with a 
shipment of goods. The above bill is an invoice. In bills and 
invoices the sign @ means “at.”’ The numbers giving the total 
charge for each article, like $147.00, are called extensions. 


Exercises 


1. When was the above invoice sent? When was it paid ? 

2. Give the list price of each copy of “Camping for Boys ”; 
the total price of 140 copies. 

3. Give the list price of each copy of “ Polly’s Adventures ” ; 
the total price of 75 copies. 

4. What rate and amount of discount did Mr. Johnson get ? 

5. How do you know that Mr. Johnson paid the bill? 


S. U. AR. —H. G. —6 
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CHAIN DISCOUNT ON AN INVOICE 


Here is an invoice on which successive discounts were allowed : 


E. F. TAYLOR and COMPANY 


Detroit, poet Un 


) 4#00\00 
UL ; 200| 00)\\ 600\00 
168\ 00 
Received Payment 4392\ 00 
LP — of &lé 
CF Fa $23| 36 


How many discounts are there on this invoice? Show the 
steps by which the discount of $168 was obtained. What is 
the net amount of the bill, after all the discounts have been 
deducted ? 

The heading of the bill contains a statement called terms. 
The terms of a bill tell in how many days it must be paid; they 
sometimes offer a special discount for quick payment. “30 days 
net, 2% 10 days” means that Mr. Seton must pay $432.00 within 
30 days after June 4, the date of the bill; but that if he pays 
within 10 days after June 4, he vets an extra discount of 2%. 

On what date did Mr. Seton pay the above bill? Did he pay 
it within 10 days after June 4? Did he get the 2% discount? 
How much discount did he receive in all from the list price of 
the goods he bought? 


Exercise 


Write an invoice for the following, inserting names and dates. 
Write on the bill each descount (to nearest cent) and the net amount: 


8 watches @ $12.50; 24 pens @ $2.50; 4 bracelets @ $12.50. 
Discount 25%, 15%. Terms: 30 da. net, 2% 10 da. The bill 
is paid 8 days after its date. 
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WRITING INVOICES 


Make out and receipt invoices, supplying names, dates, and 
places. Compute each discount to the nearest cent. 


1. 40 boxes writing paper @ 50¢; 200 rulers @ 15¢; 450 note 
books @ 10¢. Discount 15%. Terms: 30 da. net. 

2. 10 copies Woodman’s “ Essays”’ @ $.96 ; 25 copies Payne’s 
“Primer of Art” @ $.85; 28 copies Hill’s “ Nature Poems ”’ 
@ $1.15. Discount 20%. Terms: 60 da. net, 2% 30da. The 
bill is paid 25 da. after its date. 


3. 200 qt. strawberries @ 20¢; 45 bbl. apples @ $3.60; 
80 baskets peaches @ 80¢; 360 qt. blackberries @ 18¢. 4% 
discount for cash. The bill is paid immediately. 

~~4, 35 flannel middies @ $4.20; 28 pr. bloomers @ $2.75; 
16 felt numerals @ 35¢; 2 trophy cups @ $9.50. 15%, 10% off. 
Terms: 60 da. net, 2% 30 da.,4% 10 da. Paid in 5 da. 

5. 20 pr. soccer boots @ $9.50; 16 sweaters @ $6.75; 4 soccer 
balls @ $10.25; 1 pr. goal nets @ $24.50; 15 pr. shin guards 
@ $1.80. Discount 20%, 10%, 5%. Terms: 30 da. net, 24% 
10 da. Paid in 18 da. 

6. 6 banjos @ $9; 3 mandolins @ $14; 5 guitars @ $16.20; 
2 violins @ $38.50; 4 phonographs @ $69.25. 124%, 3% off. 
Terms: 30 da. net, 2% 10da. Paid in 7 da. 

7. 4 doz. baseballs @ $1.75; 24 uniforms @ $8.50; 3 bats 
@ $2; 6 fielder’s gloves @ $3.20; 2 catcher’s mitts @ $3.90; 
18 pr. baseball shoes @ $3.50. Discount 10%, 5%. Terms: 
30 da. net, 4% 10 da. Paid 12 da. after date. 

8. 12 scout uniforms @ $12.75; 16 flashlights @ $1.25;. 
1 bugle @ $2.95; 5 knives @ 70¢; 3 camp stoves @ $6.40; 
6 watches @ $3.50; 4 whistles @ 40¢. Discount 334%, 5%. 
Terms: 60 da. net, 2% 30 da. Paid 8 da. after date. 

9. 45 dresses @ $12.75; 8 doz. gloves @ $21.00; 30 coats. 
@ $18.50. Discount 25%. Terms: 30da. net. Paid at once. 
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‘SELLIN G AT A PROFIT 


Roderick bought a cow at the fair for $80. He sold it an 
hour later for $100. How much did he gain on it? What per 
cent of the cost was his profit ? 

The cost was $80 and the selling price was $100. Roderick 
sold the cow for $20 more than it cost him. Since he had no 
expenses for it between the time he bought it and the time he: 
sold ie he whole $20 was gain or profit for Roderick. Since 
$20 is 28, or 25%, of $80, his profit was 25% of the cost. Check 
by finding whether 25% of $80 = $20. 

If he had sold the cow for $70, he would have sold it at a loss 
of $10. Then what would have been the per cent of loss on the ~ 
cost ? 


Finding Profit and Loss 


1. A man bought an automobile for $900. A few days later 
he was forced to sell it for $750. What was the cost of the car? 
the selling price? the amount of loss? Find what per cent the 
loss was of the cost. 

2. Alice sold lemonade at the school fair. She bought 
30 lemons at 3 for 5¢ and 15¢ worth of sugar. She sold 
18 glassfuls of lemonade at 5¢ each and 9 glassfuls at 3¢ each. 
Find the per cent of profit on the cost. 


3. If Mr. Roland buys a lot for $600 and sells it the next day 
for $750, what is the per cent of his profit on the cost? 


The first number is the cost; the second, the selling price. Fina 


what per gent the profit or the loss is of the cost: PAY) 


4. $800; $900°'? 2.9. $1200; $924 14. $2760; $3450 
5. $750; $550 10. $940; $1081 15. $1750; $1505 
6. $582; $485 11. $891; $594 16. $500; $642.50 
7. $250; $275 12. $595; $833 17. $248; $266.60 
8. $495: $594 13. $480; $600 18. $660: $767.25 
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THE PROFITS OF MR. BURT’S CANDY STORE 


Mr. Burt has a candy shop, In March he bought candy for 
$500 and sold it for $860. But the difference of 6, <1ing 
$360 was not all profit, because Mr. Burt paid i opensee 
$70 for the March rent of the store, $60 to a clerk, $70 
$15 for advertising, and $40 for heat, light, and— 60 
other expenses. Hence it cost him $185 in all to - 
run the store in March. This $185 is called his —— 
overhead or operating expenses or, briefly, his ex- dase: 
penses. To find his profit you add the cost of the candy 
and the expenses and subtract the result from the selling 
price. This gives $860 — $685, or $175, profit. 

If the expenses and the cost had amounted to more than the 
selling price, the difference would have been Mr. Burt’s loss. 


Exercises 


1. Name the operating expenses of some grocery store in your 
neighborhood. If a grocer keeps an automobile for delivering 
groceries, is that part of his expenses ? 


2. Last year Mr. Sutton bought $5640 worth of groceries and 
sold them for $7896. His overhead, or operating expenses, for 
the year were $1579.20. What was his profit ? 


3. What per cent of the cost was Mr. Sutton’s profit im 
ex. 2? What per cent of the cost were his expenses ? 


Notr. The difference between the cost and the selling price is some- 
times called the gross profit; while the gross profit less the expenses is called 
the net profit. The gross profit is not all profit, because it includes the 
operating expenses. Prominent business associations recommend that the: 
term gross profit be discontinued since retail shopkeepers often misunder- 
stand it, thinking that gross profits are real profits. The same associa- 
tions recommend the use of the word margin in place of gross profit. Im 
this book the word profit means actual or net profit, which is found as ex- 
plained at the top of this page. 


“ 
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HOW MUCH SHOULD JACK ASK FOR HIS 
MOTOR BOAT? 


Last October Jack paid $35 for an old motor boat. It cost 

him $4.50 to store it and $10 to 
paint it. In the spring he wanted to 
sell it at a profit of 30% on the cost 
to pay for his effort. At what 
price did he have to mark it? 


The cost of the boat was $35; the expenses $35.00 Cost 
were $4.50 + $10, or $14.50. The profit was to 14.50 Expenses 
be 30% of $35, or $10.50. Hence Jack had to 10.50 Profit 
sell the boat for $35 + $14.50 + $10.50, or $60. $60.00 S. P. 


Cost + Expenses + Profit = Selling Price 


FINDING THE SELLING PRICE 


1. Paul bought an old bicycle for $9. He paid $1.95 for 
a new tire and $.55 for repairs. What price should he ask for it 
to make a profit of $2? 


Find the prices at which you must sell the following if you wish 
to make the gwen profit on the cost: 


Cost Expenses  Prorir Coar Expenses Prorir 
2. $20 $5 5% 6. $12.50 $2.20 8% 
3. $60 $12 6% 7. $35.75 $10.95 10% 
4. $100 $85 15% 8. $49.60 $15.70 7% 
6. $350 $85 18% 9. $280.40 $112.15 15% 


Find the selling price. Also find what per cent the expenses are 
of the cost, and what per cent the profit is of the cost: 


Cosr Expmnses Prorir Cost EXPENSES PrRorir 
10. $450 $108 $27 / 13. $15.60 $5.46 $2.34 
11. $890 $267 $89 14. $76.50 $25.50 $9.18 


12. $785 $314 $86.35 15. $218.60 $54.65 $21.86 
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HOW MR. FIELD DETERMINES HIS PRICES 


1. For 12 years Mr. Field has run the general store at Oak 
Center. By keeping careful accounts, he has learned that his 
expenses are always about 30% of the cost of his goods. He 
has found also that he must make a profit of 15% on the cost 
to earn a living. Hence he marks his goods at 30% + 15%, or 
45%, more than they cost. At what price does he mark a lawn 
mower that cost $9? 

2. Richard finds the selling price of the lawn mower like 
this: Since Mr. Field marks the goods 45% above cost, Richardi 
finds 45% of $9, which is $4.05. Adding $4.05 to $9, he gets 
$13.05 as the selling price. 

3. Katherine does the problem another way. To find the 
selling price, she takes 145% of $9. Does this give the same 
answer that Richard got? 


Exercises 


Find the selling price in each of the following, using Richard’s 
method. Then check the work by Katherine’s method: 


Cosr EXpENnsEs Prorit 
1. $200 30% of cost 8% of cost 
2. $480 35% of cost 9% of cost 
3. $1950 25% of cost 10% of cost 
4. $7200 32% of cost 15% of cost 
5. $25.80 40% of cost. 7% of cost 
G2 Sivoo). « 34% of cost 12% of cost 
7. $250.50 334% of cost 10% of cost 
8. $116.24 374% of cost 123% of cost 
9. $324.00 25% of cost 124% of cost 


10. Mr. Davis has a clothing store. He buys overcoats for 
$15 and sells them for $21. If his operating expenses are 30% 
of the cost, what profit does he make on each overcoat? What 
per cent of the cost is the profit? 
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COMPUTING PROFITS ON THE SELLING PRICE 


So far you have found the profit and the per cent of profit 
on the cost. Many modern business men prefer to figure their ' 
profits on the selling price. Since commissions, discounts, and 
certain taxes are computed on the selling price, or total sales, it 
is simpler to compute the profits also on the sales. Furthermore, 
a merchant always knows what he receives for an article, but it is 
sometimes hard to separate the exact cost of the article from the 
operating expenses. Always state whether the per cent of profit 
or loss is computed on the cost or on the selling price. 


Exercises 


1. Joe sells eggs at 60¢ a dozen. If his profit is 15% of the 
selling price, how much does he make on 1 doz. eggs? 


The first nwmber vs the selling price; the second, the per cent of 
profit on the selling price. Find the profit: 


2. $3; 10% 5. $845; 8% 8. $42.50; 9% 
3. $1; 12% 6. $358; 13% 9. $118.75; 7% 
4., $50; 15% 7. $740; 11% 10, $489.60; 125% 


“ Find the profit and the per cent of profit on the selling price. 
In ex. 11 to 13 there are no expenses: 


Cost SE.uina Price Cosr EXxpENsEs SELLING PrRIcE 
11. $65 $75 1 207 $68 $375 
12. $64 $80 15. $354 $96 $600 
13. $87 $116 16. $756 $285 $1200 


17. Morton bought 10 doz. eggs from a farmer for $3.80 and 
sold them at 48¢ a dozen. He spent 35¢ for car fare in selling 
them and 15¢ for boxes and paper. What was his prone 
the per cent of his profit on the selling price? 

18. If Morton spent 1} hr. in getting the eggs and 22 hr. in 

~ selling them, how much did he make per hour? 


Te 1 
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COMPUTING EXPENSES ON THE SELLING PRICE 


You have just seen that profits are often figured on the selling 
price. Expenses, or overhead charges, are also frequently 
computed as a per cent of the selling price because it is easier to 
compute them that way. A business man can tell his total 
sales for the past year from his books, and since he also knows 
his total expenses for the year, it 1s easy to find what per cent 
the expenses were of the total sales. Suppose that a merchant 
sold $750,000 worth of goods last year with total expenses of 
$225,000. Since $225,000 is 30% of $750,000, the merchant’s 
expenses last year were 30% of his sales. Hence he knows 
about what per cent to allow for expenses this year. 


By computing profits and expenses on the sales, a merchant 
knows how much of each dollar taken in ts profit and how much of 
ut will be used to cover expenses and cost. 

A good business man tries to make his expenses as low a per 
cent of his sales as possible. 


Exercises 


These numbers show the total sales and the total expenses for a 
year. Find what per cent the expenses are of the sales: 


SALES EXPENSES SALES EXPENSES 
1. $8750 $2100 3. $98,100 $32,700 
2. $22,500 $6075 4. $75,450 $22,635 


5. Mr. Bates finds that his profit is 12% of the selling price 
and his expenses are 35% of the selling price. What per cent of 
the selling price is the cost of his goods? 

You know that Cost + Expenses + Profit = Selling Price. Since the 
profit and the expenses together equal 47% of the selling price, the rest 
of the selling price must represent the cost. 

«6? Mr. Bates sells a sweater at $6.00 (see ex. 5). How 
much of the $6.00 is profit? How much of it goes for ex- 
penses? How much covers the cost of the sweater? 


84 USING PERCENTAGE = 


WHAT PRICE SHALL HE MARK THE RING? 


Mr. Ladd, a jeweler, is about to mark the price of a dia- 
mond ring that cost him $165. He has found that he must 
allow 35% of the selling price for expenses and 10% of the selling 
price for profit. At what price must he mark the ring to cover 
his expenses and profit as well as the original cost of the ring? 

Since the expenses and profit together are 45% of the selling price, the re- 
maining 55% of the selling price (S. P.) 
represents the cost of the ring, which is 55% of S. P. = $165 
$165. The selling price can now be com- 1g of S.P. =$ 3 
puted as shown at the right. 100% of S. P. = $300 

Since 100% of the selling price is the 
same as the selling price, Mr. Ladd should mark the ring $300. 

To check, take 45% of $300, which is $135, the amount of the profit and 
expenses together. Subtract $135 from $300, and you get the cost, $165. 


Exercises 


1. At what price must a storekeeper mark a tennis racket 
that cost him $1.80 to allow 30% of the selling price for expenses 
and 10% of the selling price for profit? 


Find the selling price (S. P.) at which each of the following 
should be marked, and check your results: 


Cost EXPENSES PROFIT 
2. $7.14 40% of S. P. 9% of S. P. 
3. $9.60 29% of S. P. 7% of S.<P. 
4. $3.04 27% of S. P. 9% of S. P. 
5. $30.24 34% of S. P. 10% of S. P. 
6. $15.39 32% of S.E: LL ;0f.S. P- 
7. $16.20 40% of S. P. 10% of S. P. 


8. Mr. Deal bought a ring for $90. He allowed 28% of 


the selling price for expenses and 12% for profit. For how much 
did he sell the ring? 


9. On the same conditions as in ex. 8, at what price did 
Mr. Deal sell a ring that cost Lim $150? 


a) 
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IMPROVEMENT TEST 
| IMPROVEMENT TEST No. 7 | 
Test 7 A— Addition (Time 4 min.) 
1. 74 2, 24 3. 34 4. 14 54 
4 2L 92 62 24 
2 5g 54 38 7 
13 83 370 1g 1g 
Test 7B— Subtraction (Time 4 min.) 
1. 83 2. 94 3. 72% 4. 6 
4a rs 4g 2356 
5. 62 6. 94 7. 32 8. 3 
9. 94 10. 54 th Pe oes 12. 82 
23 é aw) Sy 
Test 7 C — Multiplication (Time 4 min. after copying) 
200 2. 374 3. 288 
122 ay) 162 
5x2 5. 2 of 47 6. 62 x 3 
: zx 8. 94X74 9 15% X45 
Test 7D —Division (Time 3 min. after copying) 
morse 2. 438+ 355 3. 82 + 12 
4,2+4 §. 5+ 74 6. I¥+if 
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PROBLEMS IN PERCENTAGE 


1. Mrs. Harris, who runs a grocery store, is selling her goods 
at 40% off. How much will Mrs. Arnold save on a dozen jars 
of jam, regularly costing $.35 each, if she buys. them from 
Mrs. Harris? 


2. Five years ago, Newtown and Redville each had 14,000 
inhabitants. The population of Newtown is now 100% of what 
it was then, while the population of Redville has increased 100%. 
Find the present population of each town. 


3. Mr. Leon sells furniture. If 27% of his sales usually go 
toward overhead expenses and if he wants 15% of his sales to 
be profit, at what price must he sell a living-room suite that cost 
him $174? 


4. Arthur sells berries for Mr. Dodd at a commission of 12%. 
If he sells 45 boxes of strawberries @ $.38 and 25 boxes of 
blackberries @ $.34, how much commission does he receive in 
all? Find Mr. Dodd’s net proceeds. 


5. Our school store bought 24 tennis rackets @ $3.85, 
15 cameras @ $5.95, and 72 school banners @ $.14. The 
discounts were 20%, 4%. Make out and receipt the invoice, 
supplying names, dates, and places. Compute each discount 
to the nearest cent. 


6. Ed sold ice cream at the ball game. He purchased 8 gal. 
of ice cream at $2.20 a gallon. He paid $3 rent for dishes and 
$2.50 to Frank, who helped him. He sold 275 plates of ice 
cream at 10¢ each. Find the cost, expenses, total sales, and 
profit. Find the per cent of Ed’s profit on the sales. 


7. What is a “land boom’? Mr. Lyons bought lots for 
$8000 in a land boom and had to sell them a few weeks later for 
$2000. Mr. White bougnt $95,000 worth of property and sold 
it for $57,000. Which man lost the greater per cent of the 
amount he invested? how much greater? 
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~ GRAPHS we: 
Bar Graphs 
Newspapers and magazines frequently use graphs to give a 
vivid impression of number facts. 
You have learned to use a line graph to record your progress 


on an Improvement Test. Exactly the same record may be 
represented by a bar graph, as shown below. 


Ling GrapH Bar Grapa 


How does the line graph show a score of 7 on Sept. 10? 
How does the bar graph show the same score? 

How many squares does the bar for Sept. 11 cover? What 
score does this bar represent ? 

On Sept. 13 and 14 the score is the same. How does each 
graph show this? How does each show a score of 9 on Sept. 17? 


Exercises 


Make a line graph and a bar graph for each record: 

1. On Improvement Test 1A, James had a score of 6 on 
Nov. 5, 8 on Nov. 6, 6 on Nov. 7, and 10 on Nov. 12. 

2. Sarah made a score of 7 on an Improvement Test on 
Jan. 28, 9on Jan. 29, 9 on Feb. 4, and 10 on Feb. 5. 

3. Laura’s mark on Test 1 A was 8 on Oct. 15, 9 on Oct. 16, 
6 on Dec. 19, 9 on Dec. 20, and 10 on Dee. 21. 
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OTHER BAR GRAPHS 


On a spelling test, Tom had 80%; Will, 70%; Sam, 90%; 
CHa acon Fred, 55%; and Jack, 75%. ‘To repre- 
Sourpia THer sent these facts on a bar graph, make 
the bars either vertical, as on the pre- 
ceding page, or horizontal, as here. 

In making bar graphs for numbers 
like 70 and 80, it is more convenient. 
to let each square stand for 10 units. 
Then how many squares must Tom’s 
bar cover to show a mark of 80? How 
many must Will’s cover? 

Since Fred’s mark is 55, his bar 
must cover 5 whole squares and half of the sixth square. How 
many squares are needed to show Jack’s mark of 75? 


Exercises 

Draw bar graphs to show the following facts: 

1. Alice’s marks in arithmetic for 5 months were as follows: 
Feb., 70%; March, 75%; April, 80%; May, 85%; and June, 
90%. Let each square represent 10 units. 

2. Mary weighs 60 lb.; John, 85 lb.; Sarah, 80 lb.; and 
Henry, 95 lb. How many units should each square represent? 

3. Grade 3 has $40 in the school bank; Grade 4 has $55; 
Grade 5, $50; Grade 6, $85; Grade 7, $65; and Grade 8, $80). 

4. There are 30 pupils in the Range School, 70 in the Cort 
School, 85 in the Taft School, and 15 in the Park School. 

5. Ellen sold $3 worth of Christmas seals; Leo, $6.50; 
Frank, $9; Agnes, $1.50; and Joe, $4 worth. Let each square 
represent $1. 


6. Ina baseball series, Team A won 14 games, "Team B won 4, 
Team C won 11, Team D won 6, and Team E won 7. Let 
each square represent 2 units. 
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USING PARTS OF A SQUARE 


On this graph, which shows the number of tickets sold by 
four children for a school play, the 
bars do not each cover a whole Re&corp or Tickers Sotp 
number of squares. Sam _ sold hy SPLIT BSS 
63 tickets. Since 1 square repre- 
sents 10 tickets, 6 squares are 
covered to represent 60 tickets, and 
+25 of the next square is covered to 
represent 3 tickets. Hence 6 whole 
squares and ;% of the next square SOR RSS ESSE 
represent the 63 tickets that Sam Number of Tickets Sold 
sold. 

To cover 53, of a square, first think of the square as divided 
into 10 equal parts, as shown in A. Then 
cover 3 of these parts, as shown in B. When fll 
the squares are small, estimate 85 of a square "y B 
as closely as you can by the eye. 

Since Mary sold 78 tickets, her bar covers 7 whole squares 
and ;8, of the next square. How do you show that Jane sold 
81 tickets? that Edna sold 85 tickets? 


Exercises 


Use bar graphs to show the following facts : 

1. The Fox School had a fair to raise money for a play- 
ground. On Tuesday they made $86; on Wednesday, $66; 
on Thursday, $73; and on Friday, $97. 

2. Out of 100 children, 32 are spending next vacation at the 
seashore, 24 are going to the mountains, 16 are going camping, 
and the rest will stay at home. 

8. The average weekly earnings of workers recently were: 
textile mills, $19; lumber mills, $20; shoe factories, $22; meat- 
packing industries, $23 ; automobile manufacturing, $30. 
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HOW TO DRAW ATTRACTIVE BAR GRAPHS 
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Neat and attractive bar graphs may be made by observing the 
following suggestions : 


1. The title of the graph should be written above or below it, 
as shown at A in each graph above. 


2. All the bars should have the same width; the white spaces 
between bars should have the same width as the bars themselves. 


3. The bars should be arranged in a definite order. In the 
first graph above, they are arranged according to length, with 
the’ longest on top. In the second graph, the arrangement 
follows the order of months in the year. 


4. By reading the numbers, or scale, shown at B on each 
graph, you can tell what a bar represents without counting the 
squares. Always write the scale numbers directly opposite the 
lines that separate the squares, as shown at C. 


5. Always write under or at the side of the scale a statement 
telling what the numbers represent, as shown at D. 


6. In horizontal bar graphs the number represented by the 
bar may be written at the left of the bar, as at E. On vertical 
bars, the number may be written at the base of the bar or 
within the bar,as at F. This practice of printing the actual num- 
ber represented by each bar is common in books and magazines. 
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REPRESENTING LARGER NUMBERS 


Sometimes you must show numbers like 463 or 527 on a bar 
graph. Let each square represent 100. 
Then 463 will be represented by 4 squares 
and 5%% of the next square. Since you 
cannot draw exactly 0.63 of a small square, 
first express 0.63 correct to the nearest tenth, 
which gives 0.6. Then make the bar 4.6 squares long, as 
shown at A. 

To draw 527, divide 527 ey 100 and get 5.27 which, to ‘the 
nearest terith, is 5.3. Draw the bar 5.3 squares long, as at B. 


To represent a larger number, like 4362, let each square stand for 1000. 
Dividing 4362 by 1000, you get 4.362, which is 4.4 correct to the nearest 
tenth. This gives 4.4 squares as the length of the bar. 


To.find how many squares shall represent a number, divide the 
number by 100 if each square represents 100; divide it by 1000 
af each square represents 1000. Ezapress the result correct to the 
nearest tenth. 


Exercises 


1. When each square represents 100, how many squares and 
tenths of a square are needed to represent 347? 582? 736? 
258? 452? Draw a bar graph representing each number. 


2. When each square represents 1000, how many squares and 
tenths of a square are needed tc represent 9327? 5286? 4029? 
8534? 7082? Draw a bar graph representing each number. 


3. Letting 1 square = 10, draw a bar graph to show that 
35 pupils were present in a class on Monday, 38 on Tuesday, 
42 on Wednesday, 40 on Thursday, and 45 on Friday. 


~ 4, Letting 1 square = 1000, show by a graph the number of 
miles of railroad in these states: Arkansas, 4916; Indiana, 
7197; Pennsylvania, 11,414; Montana, 5038. 


S. U. AR. —H. G.—7 
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WHEN A SQUARE REPRESENTS 25 OR 50 


In all the graphs you have made so far, each square has repre- 
sented 1 unit, 10 units, 100 units, or 1000 units. A square may 
represent any number of units. To show 133 when 1 square 
represents 25 units, proceed in the same way as when the scale 
is 100 or 1000. Divide 133, the number to be 
represented, by 25. This gives 5.3, correct to 
the nearest tenth. Hence 133 is represented 
by 5.3 squares, as shown in the graph. 


To find the number of squares needed to represent a given number, 
divide the number by the value of each square and express the result 
correct to the nearest tenth. 


Exercises 


1. If the value of 1 square is 25, how many squares are needed 
to represent 142? 167? 218? 273? 290? 729? 

2. How many squares are needed to represent 147, 324, 485, 
and 173 if 1 square equals 50? if 1 square equals 25? 


3. Letting 1 square = 50, draw a graph showing the number 
of points won by these athletic teams: Team A, 336; Team B, 
268; Team C, 185; Team D, 217; Team E, 78. 


4. Letting each square stand for 200 ft., show by a graph 
the lengths of the channel spans of these famous bridges: 
Delaware River Bridge, Philadelphia, 1750 ft.; Hudson River 
Bridge, Poughkeepsie, 1500 ft.; East River Bridge, Brooklyn, 
1596 ft.; Ohio River Bridge, Cincinnati, 1057 ft. 


5. Letting 1 square represent $5000, show by a bar graph 
that the profits of the Wearwell Shoe Company last year were 
$26,100; of the Union Iron Works, $37,000; of the Whiteman 
Paper Company, $19,500; and of the Hill Bakery, $7500. 


6. Letting 1 square = $5, show by a graph that Ella earned 
$28 in June, $36 in July, and $14 in August. 
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EXERCISES 


Use bar gruphs to represent the following facts : 

1. John has $165 in the savings bank; May has'$220; Sam 
has $356; Jane has $190. In drawing this graph, why is it 
better to let each square represent 10 rather than 100? 

2. The lengths in miles of some famous rivers are: Amazon, 
3900; Congo, 2900; Danube, 1725; Yangtse, 3100; St. Law- 
rence, 2150; Missouri-Mississippi, 5431. 

3. The areas of some states in square miles are: Missouri, 
69,420; Kansas, 82,158; Maryland, 12,327; New York, 49,204: 
Colorado, 103,498; Pennsylvania, 45,146. Include your state 
if it is not in this list. Let 1 square = 10,000. 

4. There are 763,300 telephones in California, 205,900 in 
Connecticut, 383,500 in New Jersey, 962,800 in Ohio, 1,780,600 
in New York, and 687,700 in Pennsylvania. In drawing each 
bar, let 1 square = 100,000. 

5. The population of Washington, D. C., was 75,000 in 1860, 
132,000 in 1870, 178,000 in 1880, 230,000 in 1890, 279,000 in 
1900, 331,000 in 1910, and 438,000 in 1920. 

How does your graph show a steady growth in the population 
of Washington? 

6. The areas of the continents in square miles are: North 
America, 8,589,257; South America, 7,570,215; Australasia, 
3,312,613; Europe, 3,872,561; Asia, 17,206,000; Africa. 
11,622,619. What number shall each square represent? 

~~ 7. The populations of the continents are: North America, 
136,000,000; South America, 64,000,000; Australasia, 
9,000,000; Europe, 476,000,000 ;, Asia, 921,000,000 ; Africa, 
142,000,000. Let each square represent 100,000,000 people. 

8. One year the grain crops of the world included corn, 
4,055,238,000 bu.; wheat, 3,400,448,000 bu.; oats, 3,775,424,000 
bu.; barley, 1,348,202,000 bu.; and rye, 1,424,426,000 bu. 
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READING BAR GRAPHS 


Since you know how to make bar graphs, you should also be 
able to interpret such graphs when you see them in the papers. 
Deposits iv Scuoor Bank ‘This graph was made by the children 
of the Porter School to show the 
amounts deposited in the school bank 
each month. 


1. How can you tell that each 
square represents $50? 


September bar cover? What amount 
does that bar represent ? 


You can read this bar without counting the squares by observing that 
the top of it is on the same level as the 300 mark on the scale at the left. 


3. The October bar TepTSan more than $300, for the top 
of the bar covers about 4 of the next square. Since 1 whole 
square = 50, } square = “95, Adding $25 to $300 gives $325 
as the October savings. 

4. The top of the November bar almost touches the 250 mark. 
Roughly, you would call the November amount “a little less 
than $250.” More exactly, you estimate that the top of the 
bar covers about =%5 of the last square. Since 3% of 50 is 45, 
the bar represents $45 more than $200, or $245. 

5. Determine roughly the values of the other two bars. 
Then read each as accurately as you can. 


You see that in reading graphs the results are approximate, 
especially when each square represents a large number. To 
make it easier to read graphs, the numbers represented by 
each bar are often printed near it, as shown on page 90. 


In reading graphs, find by means of the scale the value of the 
whole squares covered by the bar, and add to this the estimated value 
of the part of a square, of any, covered by the end of the bar. 


2. How many squares does the ° 


—- 
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CAN YOU READ THESE GRAPHS? , 


1. Graph | shows how the use of electricity in a large city 
increased in 8 years. In 1928 an average of 845 K.W.H. per 
person was used. What was the average in 1920? in each 
of the other years? In which year was the increase greatest? 


wo 1D owe Oo 
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Millions of Dollars 


1. Use or ELncrriciry 2. RecorpD oF SALES 
2. Graph 2 shows the yearly sales of a business house. Esti- 
mate the total sales each year. Did they increase steadily? 


3. Graph 3 shows the value of the natural gas produced in this 
country in certain years. Estimate the value for each year. 


i 
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38. Vatue or Narurau Gas 4. Savincs Bank Deposits 


4. Graph 4 shows the increase in the amount of deposits in 
the savings banks of the United States. Estimate the amount 
represented by each bar. In which 5 years was there the largest 
increase in deposits? How does the graph show this? 


p ae = 
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LINE GRAPHS 


George was interested to see how the temperature changes 
during the day. He read the thermometer each hour and 
wrote down the temperatures as shown in the table below. 


Hour 
| Degrees 


L 


2 


67 


10 


60 


12 


64 


M 


66 


7 es 


58 


9 


59 


fs 


62 


67 


65 


63 


57 


To get a better idea of the changes, he drew the graph below. 
TEMPERATURE Durina A Day First he drew line AB and 
marked the hours on it. This 
was the horizontal scale. Next 
he marked the degrees on line 
AC, letting each space equal 
1 degree (1°). This was the 
vertical scale. Since the tem- 
perature was 57° at 7 AM., 
é George placed a point on the © 
+4 graph directly above 7 A.M. and 
directly to the right of 57°. In 
tours the same way he placed points © 
for each hour in the table. He connected these 12 points with 
a broken line. 


Exercises 
1. In George’s graph, at what hour was it warmest? 
_ 2. What was the lowest temperature? When did it occur? 


3. Can you tell from the graph what the temperature was 
at 11.30 a.m.? at 12.30Pp.mM.? at 3.30 p.m.? 


4. Draw a line graph showing these changes in temperature : 


9| 107) 11] 12 


60 | 62 | 65 | 68 | 70 | 72 
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USING A LARGER SCALE ON A LINE GRAPH 


On the graph on page 96, each space on the scales represents 
1 hour or 1°. Each space might also represent 10 units, 
100 units, or any other number of units, just as on a bar graph. 

_ Each space on the vertical scale below represents 100 cars. 


Saues Recorp oF Reep BroTruERs 


g Year Cars Sold 

~ 1924 150 

5 1925 280 

é 1926 327 

3 1927 461 
1928 369 


To show that Reed Brothers sold 150 cars in 1924, first find 
150 on the vertical seale; it is half way between 100 and 200. 
Place a point directly to the right of 150 and above 1924. 

The sales for 1925 were 280 cars. On the vertical scale 280 
is represented by 2.8 spaces, since 1 space = 100. Therefore 
280 is .8 of a space above the 200 line. Place the point for the 
1925 sales directly to the right of 280 dnd above 1925. 

327 is represented by 3.27 spaces, or 3.3 spaces, to the nearest 
tenth. Where do you place the point for 1926? 

Explain how the points for 1927 and 1928 are located. 


On a line graph each point represents two numbers, one number 
being on the horizontal scale directly below the point, and the other 
on the vertical scale directly to the left of the pownt. 


Exercise 
: Year Population 
Show on a line graph the growth 
f Oak Hills, as given here. How she ee 
DME ee 1900 4100 
many units will each space on the 1910 5800 


vertical scale represent ? 1920 5600 
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MAKING AND READING LINE GRAPHS 


Show the facts of ex. 1 to 3 on line graphs. Give each graph a 
title and indicate what the numbers on each scale represent. 

1. These average temperatures were recorded one year for 
the city of New York: Jan., 31°; Feb., 31°; Mar., 38°; 
Apr., 49°; May, 61°; June, 69°; July, 74°; “Aug., 73°; 
Sept., 67°; Oct., 56°; Nov., 44°; Dece., 35°. 

2. There were 805,000 immigrants admitted to the United 
States in 1921, 310,000 in 1922, 523,000 in 1923, 707,000 in 
1924, 294,000 in 1925, and 304,000 in 1926. 

3. What was the high-school enrollment in this country in 
each year shown on the first graph below? 
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4. In the second graph above, a comparison is made between 
the average weights of boys and girls. Should a boy or a girl 
weigh more at the age of 8? at theageof1l? of 13? of 15? 
of 19? From this graph tell how much you should weigh. 

On this graph, instead of indicating the points by heavy dots, they are 
found as follows: The point indicating the weight of an 8-year-old boy is 
the point where the vertical line marked 8 crosses the heavy black graph 


line. You see that this point is located about 3; of a space above the 
horizontal line marked 50; hence an 8-year-old boy weighs 53 lb. 
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REVIEW PROBLEMS 


1. In the Draké High School, 125 pupils were graduated this 
year and 70 are going to college. In the Park High School, 
‘140 pupils were graduated and 63 are going to college. Which 
school has the greater per cent of its graduates going to college? 


2. Mr. Mohr’s farm was worth $13,400 in 1927. Since then 
its value has increased 135%. How much is it worth now? 
Draw a bar graph to show its value in 1927 and now. 


3. If I sell an automobile for 30% less than it cost me, I am 
selling it at what per cent of the cost? 


4. Mr. Dunn orders a stove listed at $48, with discounts 
of 25%, 10%. He gets an extra discount of 2% if he pays within 
10 days. How much will the stove cost if he pays at once? 


5. The year before last the total sales of Miss Brown’s Candy 
Shop were $12,500, of which $6750 covered the cost of the 
candy and $4500 went for operating expenses. Last year she 
rented a larger store and hired extra help, thereby increasing 
the expenses to $6192. The cost of the candy was $11,008. 
Her sales last year totaled $20,000. Find her profit each year 
and the per cent of her profit on the sales. 

Show on a bar graph the per cent of Miss Brown’s profit on 
the sales for the past 2 yr. Has it increased or decreased ? 


6. Using a solid line for boys and a dotted line for girls, as in 
ex. 4 on page 98, show on a graph their average heights in inches. 
Use data in the table below. 


Age in Years . 


Boys’ Heights in ince ‘ 
Girls’ Heights in Inches . 


7. Anna’s employer offers her either $25 a week or $15 a 
week with 64% commission on all her sales. If her sales average 
$200 a Weeks; which offer is better?, how much better? 
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REVIEW OF PERCENTAGE 


Express these decimals as per cents: 


108 SPO OG heme o 920. fs 
2. 05). 19. 082A) 624° 3 00" 1 0 as 


Express these per cents as two-place decimals : 


3. 6% 4%, 18% Tk%  124%- 175% 200% 
4.1% 10% 90% 44% 662% 100% 150% 


Express these per cents as common fractions : 


5. 374% 75% 162% 334% 50% 875% 10% 


Find the following: 


6. 15% 0f 750 10. 24% of $800 14... 834% of $7494 
7. 25% of 368 11. 43% of $620 15. 100% of $1000 
8. 72% of 525 12. 52% of $964 16. 140% of $9111 
9 74 


. 60% of 480 13. 


Find results in the following to the nearest cent: 


% of $838 17. 250% of $6450 


18. 33% of $3573.90 21. 874% of $2756.21 
19. 75% of $8926.13 22. 130% of $9461.07 
20. 19% of $1456.80 23. 325% of $6379.99 


Tell what per cent the first number ts of the second: 
24. 50; 250 27. 48; 320 30. 697; 820 33 
26.36; 120 28. .515, 300, 31; 3380 e30smas 
26. 55; 220 29. 98; 200 32. 156; 650 36 


- 980; 700 
- 901; 530 
=< <069 5 950 


Tell what numbers should be put in place of the dots: 


$6..27 is 3% of... 40. 45% of... is 495 
Si. Dt 18.19% of 2 » 41. 32% of ...is 608 
38. 44 is 22% of... 42. 24% of ...is 996 


39. 8518 17% of ... 43. 69% of ... is 1587 


CHAPTER II 


HOW TO SOLVE HARD PROBLEMS | 


A dealer buys 28 doz. oranges at 24¢ a dozen. He sells 
24 doz. of them at 35¢ a dozen. The rest of them spoil. 
Allowing 15% of the selling price for overhead expenses, what 
per cent of the selling price is his profit? 

To solve a problem like this, which requires careful thinking, 
it is helpful to ask yourself these six questions: 

1. Do I understand every word and phrase in the problem? 
What do “dealer,” “overhead expenses,” and “profit”? mean? 

2. What am I asked to find? You are here asked to find 
the per cent of profit on the selling price. 

3. What facts are gwen that will help me to find the answer? 
There are five such facts in the above problem. What are they? 

4. By what steps can I find the answer? For this problem, 
use the following steps: 

(1) Find the total cost. 28X24¢ = $6.72. 

(2) Find the total selling price. 2435¢ = $8.40. 

(8) Find the overhead expenses. 15% of $8.40 = $1.26. 

(4) Find the profit. $8.40 — ($6.72 + $1.26)= $.42. 

(5) Find the per cent of profit on the selling price. $.42 is 5% of $8.40. 

Hence the answer is 5%. 


5. Have I found what was asked for? Read the problem 
again to make sure that you have answered the question asked. 
6. Is my work right? Go over your work to see if your 
thinking has been correct and if you have used the right steps. 
Then check your computations. Whenever possible, estimate 


the answer roughly to see if your result is sensible. 
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HARDER PROBLEMS 


1. Mrs. Lane buys 43 yd. of brown serge at $1.48 a yard, 
22 yd. of black satin a $2.08 a yard, and a remnant of blue 
atin, containing 24 yd., for $3.45. She gives the clerk a 
10-dollar bill and two 5-dollar bills. Make change for Mrs. 
Lane, telling how the clerk counts it out. 


2. Last week Ann worked from 3.30 p.m. to 5 P.M. on Monday, 

from 3.30 P.M. to 5.45 p.m. on Tuesday, from 3.45 P.M. to 5.45 P.M. 

~ on Friday, and from 1.15 p.m. to 6 P.M. on Saturday. At 32¢ 
an hour, find her earnings for the week. 


3. A taxicab charges 15¢ for the first + mi. and 5¢ for each 
additional + mi. How much must George pay to ride 35 mi. 
with his coo if the trunk costs 25¢ extra? to ride 23 mi. 
without the trunk? 


4. Mr. Roberts is driving from his home to Chicago, a dis- 
tance of 210 mi. When he starts the trip, at 8.15 a.m., his 
speedometer reads 1506.5 mi. At 12.45 p.m., when he stops 
for lunch, it reads 1632.5 mi. If he allows 1 hr. for lunch and 
then continues his trip at the same average rate as in the morn- 
ing, at what time will he reach Chicago? 


6. During the past 5 yr. the population of Seaport has in- 
creased from 15,400 inhabitants to 21,560. If the per cent 
of increase over the present population during the next 5 yr. is 
the same as the per cent of increase during the past 5 yr., what 
will be the population of Seaport 5 yr. from now? 


6. Mr. Green, a retail fruit dealer, bought 4 at of applies 
and Mr. Norr, another retail dealer, bought 3 bu. of apples. 
They both paid $3 a bushel. Mr. Green charged 15¢ a quart 
and sold all his apples. Mr. Norr charged 17¢ a quart and 
sold 2 bu. and half of the third bushel; the rest of his apples 
spoiled. If their overhead expenses were equal, which man’s 
profit was greater? 
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TELLING HOW TO SOLVE PROBLEMS 


1. William sold subscriptions last month for a weekly 
magazine. He kept a record of the number of subscriptions 
he sold and knows the price of a subscription and his rate of 
commission. How can he find how much he should receive? 


2. Lena recorded her time in the 100-yard dash on 6 different 
days last week. How can she find her average time? 


3. Mother knows how much money she had on hand at the 
beginning of this week and how much she received during the 
week. She also has written down each of her expenditures. 
How can she find how much money she should have on hand 
now without counting the money? Why does she also count it? 


4. Mr. Gross buys a radio on the installment plan. He pays 
a certain amount down and the rest in monthly installmenis. 
What three facts must he know, and then what must he do, to 
find how many payments he will have to make? 


5. Mr. and Mrs. Horn are driving to the seashore and back. 
They know how many miles per hour they intend to drive and 
_ how long they will stay at the seashore. What else must they 
know and what must they do to determine in how many hours 
they will arrive home again? 


6. How can you find the total cost of buying a new arith- 
metic, ‘a new reader, a new history, and a new geography for 
every pupil in your class? 


7. If you know the weight of each boy on each of two baseball 
teams, how can you tell how much greater the average weight 
of the boys on one team is than the average weight of the boys 
on the other team ? 


8. Edna earned Christmas money by making fudge. She 
knows how much the fudge cost, how much the boxes cost, how 
many boxes she sold, and how much she got per box. How can 
she find the amount of her profit ? 


wv 
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UNFINISHED PROBLEMS 


In each problem, one or more necessary facts have been omitted. 
Supply the missing facts and work the problems : 

1. Marion buys 3 tickets to the Winter Festival. How much 
change should she receive from $5? 


You must supply the cost of 1 ticket before you can solve the problem. 


2. Edwin received a discount of 6% on the regular price of 
a football and a discount of 15% on a camera. Find the total 
amount he paid for both articles. 

3. Mr. Brown could buy a 25-trip ticket to Newtown for 
$16.50. How much cheaper would that be per trip than buy- 
ing a separate ticket each time? 


4. At the end of a 6-hour trip, the speedometer of our car 
read 3437.1 mi. What was our average rate per hour? 


5. A club is making pineapple lemonade for a party: The 
recipe calls for lb. sugar, 14 qt. water, 1 can grated pineapple, 
and 3 lemons. If 3 times the amount of the recipe is made, 
find the cost of the lemonade. 


Finish each of the following problems by asking a question that 
wil use all the given facts. Then answer your question: 

6. Mrs. Short’s gas meter read 46,400 cu. ft. on Jan. 1 and 
48,100 cu. ft. on Feb. 1. She pays $1.15 per M for gas. 

7. The cost of sending mail by air is 5¢ for the first ounce and 
10¢ for each additional ounce or fraction thereof. Tom sends 
one letter which weighs 14 oz. and another which weighs 4 oz. 

8. Paul, Henry, and Donald received $5 in all for helping 


Mr. Blake. Paul worked 6 hr. in all, Henry worked 9 hr., and 
Donald worked 5 hr. 


9. The train on which Grace was riding left Belville at 
140 p.m. It was due at Hawley at 5.25 p.m., but was half an 
hour late. The distance between the two towns is 102 mi. | 
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IMPROVEMENT TEST No. 8 


Test 8 A— Addition (Time 4 min.) 
e854 PA S708 1 7AG.. 4. 5630-2... 1650 


2813 7561 _ 9641 2782 4766 
2286 8182 6776 3231 vee 
3494 5853 3190 6394 7164 
8551 1996 7591 1726 3612 
9528 4308 9728 4507 2588 
9206 o4.99 2837 SAS 4535 
4868 2628 1488: 7867 9607 


Test 8B — Subtraction (Time 4 min.) 
81540 PE ees Le ise Ba Se O P45 4, 90138 


47262 46448 37561 30178 
6. 55724 6. 66216 7 45052 8. 86518 
36249 16880 20384 58653 
9. 86200 10. °85263 TT O'S 780 12. 83162 
42569 67671 45856 13945 
13. 70241 14. 64641 16 7152-19 16. 98307 
14303 12774 57768 58881 


Test 8 C — Multiplication (Time 4 min. after copying) 


Be ools2 2. 27680 3. 90568 
4726 90183 4387 


Test 8D — Division (Time 4 min. after copying) 


If there ts a remainder, carry result to the nearest tenth : 
1. 67)41563 2. 52)30030 8. 49)39935 
4. 75)49225 5. 84)16492 
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PROBLEMS FOR A GOOD THINKER 


1. An elevator is licensed to carry a load of not more than 
1250 Ib. If the operator weighs 165 lb., can the elevator carry 
eight passengers whose weights are 161 Jb., 113 Ib., 191 Ib., 
170 lb., 142 lb., 187 lb., 149 lb., and 176 lb.? How many of the 
passengers should get off? 


2. Mildred is a clerk in a department store. She gets $15 a 
week salary. She also gets 25% commission on the amount 
by which her weekly sales exceed $300. Last week her daily 
sales amounted to $35.27, $61.50, $49.75, $88.65, $92.47, and 
$168.36. How much did Mildred earn last week ? 


3. Mrs. Mack orders by mail articles whose shipping weights 
are 54 lb., 33 Ib., 14 0z., 9$ lb., and 6 0z. To have the package 
sent by parcel post, she must pay 8¢ for the first pound and 
4¢ for each additional pound or fraction of a pound. How 
much must Mrs. Mack pay for postage? 

4. Jane sets her watch exactly right at 5.30 p.m. Sunday. 
At 6 p.m. Monday, finding that it is 14 min. fast, she sets it right 
again. If it continues to run fast at the same rate, what time 
will Jane’s watch indicate at 8 a.m. Tuesday? 

5. Edward can walk 3 mi. in 1 hr. On his bicycle he 
can go 11 mi. in 1 hr. How long would it take him to walk 
to Dunham if he can ride there on his bicycle in 1 hr. 12 min. ? 


6. Mr. Briggs, who had been paying $60 a month rent, bought 
a 3-family house for $21,500... During the first year he occupied 
one of the apartments himself; another of the apartments was 
rented all year at $55 a month; while the third apartment 
was vacant during March and April and was rented the rest of 
vw, the year at $58 a month. During the year Mr. Briggs paid 
$151.50 for coal, $67.50 for repairs, $518 for taxes, and $54 for 
fire insurance ; he lost $1290 in interest which his $21,500 other- 
wise would Page earned. Find how much Mr. Briggs saved or 
lost in a year by buying the house. 
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INTEREST | 
How Much Interest Does Fred Pay? 


Fred Collins wants to open a news stand. To help him start 
the business, Mr. Fuller lends him $80 at 6% interest. This 
means that Fred must pay 6% of $80, or $4.80, for the use of 
the money for 1 year. He pays for the use of the money just 
as he would pay rent for a house. 


The $80 which Fred borrows is called the principal; the. 
$4.80 which he pays for the use of it is the interest. The 
rate of interest is 6%; this is the per cent of the principal 
charged for 1 year’s use of the money. If Fred kept the money 
for 2 yr., he would pay twice as much interest. 


At the end of the year Fred pays Mr. Fuller the $80 which 
he borrowed, plus $4.80 interest, or $84.80 in all. $84.80 is 
called the amount. The amount at the end of any period is the 
sum of the principal and of the interest then due. 


Exercises 


Find the interest for 1 yr. on the following: 
1. $600 at 4% 5. $500 at 6% 9. $2000 at 5% 
2. $700 at 5% 6. $900 at 5% 10. $4000 at 4% 
3. $450 at 6% ) 7. $660 at 4% 11. $8500 at 6% 
4. $880 at 7% yv 8. $300 at 5% 12. $6000 at 444, 


Find the interest for 1 yr., correct to the nearest cent: Y 
13. $260 at 3% » 18. $280'at 6% 23. $1100 at 5% 

14. $395 at 6% 19. $227 at 5% 24. $3700 at 6% 

15. $950 at 42% 20. $485 at4igy, 25. $4550 at 7% 

16. $475 at 54% 21. $530 at 35% 26. $6050 at 6% 

(17. $940 at 43% 22. $125 at 63% 27. $2505 at 44% 
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FINDING THE INTEREST FOR SEVERAL YEARS 


Walter borrowed $300 from Mr. Fletcher for 3 yr. at 5% in- 
terest. How much interest did he pay 
; ) 9 $300 
in all for 3 years’ use of the money ? 05 

Since the interest for 1 yr. is 5% of $300, $15.00 Int. for 1 yr. 
or $15, the interest for 3 yr. is 3X$15, 


or $45 in all. 


Check the work by going over it again. $45.00 Int. for 3 yr. 


When money is borrowed for longer than a year, the interest 
is usually paid at the end of each year or of each 6 months. 


Exercises 
Find the total interest for 2 yr. Check the work: 
1. $450 at 6% 4. $256 at 5% 7. $3108 at 5% 
2. $280 at 4% 5. $785 at $% 8. $2650 at 6% 
3. $495 at 5% 6. $460 at 7% 9. $1500 at 43% 


Find the total interest for 3 yr. Check the work: 
10. $350 at 6% 13. $475 at 6% 16. $2800 at 7% 
11. $485 at 4% 14. $950 at 5% 17. $2900 at 54% 
12. $633 at 3% 15. $388 at 3% 18. $8508 at 43% 


Find the total interest. Check the work: 


19. $985 for 3 yr. at 4% 22. $767 for 2 yr. at 54% 
20. $850 for 4 yr. at 5% 23. $2500 for 2 yr. at 6% 
21. $269 for 3 yr. at 3% 24. $1275 for 2 yr. at 44% 


25. Doris lent her brother Tom $500, at 6% interest, to help 
him go to college. After 3 yr. Tom paid the money back with 
all the interest for the 3 yr. How much did he pay Doris? 

26. Amy borrowed $250, at 6%, so that she could take a 
business course. She paid back $100 after 1 yr. and the rest 
1 yr. later. How much interest did she pay, inal? 
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FINDING THE INTEREST FOR MONTHS 
1. Mrs. Bell wants to borrow $500 for 6 mo. How much | 
interest must she pay if the rate of interest is 6%? 


First find the interest for 1 yr., which is 6% of $500, or $30. The interest 
for 6 mo., or $ of a year, is 4 of $30, which is $15. 

2. Mr. Case borrows $210 at 5%. How much interest does he 
pay if he keeps the money 11 mo. ? 


The interest for 1 yr. is 5% of 7/ 
$210, or $10.50. Since 11 mo. = 21 1 
+3 yr., the interest forll1mo.is+t 210., -5..11 477 
of $10.50, or $9.63. 1 tee 

You can indicate the entire solu- Bis 
tion for this problem in one step, 2 
as shown at the right, remembering 


that 5% = 73,5. Cancel whenever possible. The result, to the nearest 


cent, is $9.63. Check the work by going over it again. 
Interest = Principal X Rate X Time. 
In applying the above rule, express the time as years and 
parts of a year. 
Exercises 
Find the interest, to the nearest cent, on the following: 
$400 for 4 mo. at 6% 12. $400 for 2 yr. 6 mo. at 6% 
$275 for 6 mo. at 5% 13. $850 for 1 yr. 3 mo. at 5% 
$360 for 9 mo. at 4% 14. $600 for 2 yr. 4 mo. at 4% 
$500 for 3 mo. at 7% 15. $910 for 1 yr. 6 mo. at 6% 
for 11 mo. at 6% 16. $775 for 2 yr..6 mo. at 5% 
$800 for 10 mo. at 5% 17. $625-for 2 yr. 2 mo. at 6% 
$4575 for 6 mo. at 5% 18. $175 for 1 yr. 8 mo. at 5% 
$4800 for 5 mo. at 6% Af9. $600 for 2 yr. 5 mo. at 4% 
$3936 for 4 mo. at 5% 20. $785 for 1 yr. 9 mo. at 6% 
$6000 for 7 mo. at 4% 21. $350 for 3 yr. 6 mo. at 5% 
. $1500 for 2 mo. at 4% 22. $155 for 1 yr. 6 mo. at 5% 
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COMPUTING INTEREST FOR MONTHS AND DAYS 


1. Mr. Bates borrows $575.75 at 6% interest. If he keeps 
the money only 19 days, how much interest does he pay? 

In computing interest, a month is usually counted as 30 da., 

and a year as 1230 da., or 360 da. . Hence 19 da. = 6% yr. 


To find how much 57575 1 


interest Mr. Bates pays, 518.75, Ke = 19 109.3925 
find the Canterest: dor) =e 
1 yr. and multiply the 1 106 360 60 


result by agp A . 60 
shorter way is to cancel, as shown above. t7 
Mr. Bates pays $1.82 in interest. Check the work by going over it again. 
2. What is the interest on $650 for 3 mo. 11 da. at 5%? 


If 1 mo. = 30 da., then 3 mo. 11 da. = 101 da., or $34 yr. Find the 
interest by cancellation, as shown above. ; 


= 1.823 


Exercises 


Find the interest, using these principals, times, and rates: 


1. $400; 17 day 5% *~ 9. $2500; 317 da. ;. 6% 

2. $500; 36 da.; 6% 10. $550; 7 mo. 9 da.; 6% 
3. $840; 73 da.; 4% 11. $500; 4 mo. 16 da.; 6% 
4. $760; 82 da.; 6% 12. $540; 8 mo. 25 da.; 5% 
5. $800; 69 da.; 5% 13. $438; 3 mo. 27 da.; 5% 
6. $775; 53 da.; 6% 14. $1250; 9 mo, 22 da.; 4% 
7. $540; 22 da.; 4% s 15. $2450; 9 mo. 23 da.; 6% 
8. $720s 42 da.; 7% ~ 16, $5430; 8 mo. 17 da.; 4% 


17. $120.60; 1 yr. 7 mo. 18:da.; 6% 
18. $540.60; 2 yr. 3 mo. 15 da.; 5% 


19. Joseph Daniels had saved $125. Instead of keeping the 
money at home, he wanted to make it earn something for him. 
He therefore lent it to Mr. Burt for 7 mo. 20 da. at 6%. How 
much did Joseph’; money earn for him in that time? 
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FINDING THE TIME BETWEEN DATES 


Mr. Mead borrowed $750 on May 20, 1925 at 6%. Because 
of illness he did not pay any interest until Feb. 15, 1928, when 
he paid all the interest due to that date. What was the time 
between these two dates? How much interest did he pay? 

Counting 30 da. to the month, you can find the time between 
May 20, 1925 and Feb. 15, 1928 in this way : 

Since you cannot subtract 20 da. from 15 da., yf. mo. da. 
think of 2 mo. 15 da. as changed tol mo. 45 da. 499g 2 15 
Then 45 da.— 20 da. = 25 da. Similarly, 4995 5 20 
since you cannot subtract 5 mo. from 1 mo., “9g gE 
think of 1928 yr. 1 mo. as changed to 1927 yr. 
13 mo. Then 13 mo. — 5 mo. = 8 mo. and 1927 yr. — 1925 yr. = 2 yr. 
Hence the time between the given dates is 2 yr. 8 mo. 25 da. 

The interest on $750 at 6% for 2 yr. is $90. For 8 mo. 25 da. it is 
$33.13. In all Mr. Mead paid $90 + $33.13, or $123.13 interest. 


Exercises 


1. Mr. Sullivan borrowed $5000 on Jan. 2, 1926 at 6%. He 
repaid the money and all the interest on July 16, 1928. What 
was the total amount he paid ? 


ind the interest on: 
-) 2. $450 from May 3, 1926 to Sept. 4, 1928 at 6%. 


<4 3. $795 from Feb. 20, 1926 to June 2, 1927 at 6%. 
“4. $648 from Dec. 19, 1925 to Jan. 30, 1928 at 7%. 


\6. George Washington was born Feb. 22, 1732 and died 
De 1799. Find, by the method given above, how many 
years, months, and days old he was when he died. 


Nore. Interest seldom remains unpaid for much over 1 yr. When 
money is borrowed for longer than 1 yr., the interest is usually paid every 
6 mo. or every year. When money is borrowed from a bank, the time is 
usually found by counting the exact number of days between dates, as 
explained on page 218, instead of subtracting the dates as shown above. 


112 INTEREST 


LOST INTEREST AS AN ITEM OF EXPENSE 


Mr. Earl bought an automobile for $1200. He kept it just 
1 yr. and then sold it for $900. During the year he paid a 
total of $350 for garage, gasoline, etc. How much did the 
year’s use of the car cost him? 

Fred said that the car cost Mr. Earl $650 in all because he lost 
$300 when he sold the car and had expenses of $350 besides. 

Elizabeth said that if Mr. Earl had not bought the car, the 
$1200 which he paid for it would have earned interest. Count- 
ing interest at 6%, she said that the car cost Mr. Earl $72 more 
than $650, or $722 in all. 

Business men look at this problem as Elizabeth did. 

When money is invested in a house, a radio set, or anything else, 
the lost interest counts as one item of expense. 


Exercises 


In the following, consider that the money could earn 6%. 

1. Mr. Adams bought a car for $1800 and sold it 2 yr. later for 
$1200. In the 2 yr. he paid out $780 on the car. How much 
per year did his car actually cost him? 

2. Mr. Green bought a lot for $1000. He sold it 3 yr. later 
for $1300, having paid $25 taxes on it each year. Find his 
profit, counting lost interest as an expense. 

3. Suppose that Mr. Green (ex. 2) had sold the lot for $900. 
What would have been his total loss? 

4. Mr. Allen bought a house for $12,000. When he moved 
in, he said, “ Now we don’t have to pay any rent unless we count 
the taxes and repairs, and they will only be about $450 a year.” 
Was Mr. Allen right? Though he owned the house, what 
yearly rent did he really pay for it? 

5. A miser kept his savings of $2500 buried in a secret place. 
How much per year did this peculiarity cost him? 


Idle money is an expense. Put it to work to earn interest. 
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FINDING EXACT INTEREST 


In transactions between individuals, it is usual in computing 
interest to count 30 da. as 1 mo. and 360 da. as 1 yr. The 
United States government finds interest on the basis of 365 da. 
to the year, counting the exact number of days between dates. 
This is exact interest. Many banks in paying interest to 
depositors use 365 da. to the year, but in charging interest on 
loans, they consider 360 da. as a year. 

Find the exact interest on $3500 for 27 da. at 6%. 


Counting ae da.-to the 7 
year, 27 da. = x', yr. The 35- 


tation i de as shown 
ehciiin es. Be Oe ee ee 
8 1 “100°° 365 2973 
The interest is less if you 1 73 


count 365 da. to the year than 
if you count 360 da. to the year, because 3%", yr. is less than 445 yr. 


Exercises 


Find, to the nearest cent, the exact interest on: 


1. $498 for 73 da. at 6% 8. $250 for 138 da. at 7% 
2. $750 for 31 da. at 6% 9. $475 for 290 da. at 5% 
3. $898 for 82 da. at 4% 10. $479 for 212 da. at 5% 
4. $375 for 90 da. at 5% 11. $379 for 327 da. at 7% 
5. $508 for 30 da. at 7% 12. $470 for 296 da. at 5% 
6. $757 for 73 da. at 6% 13. $560 for 193 da. at 6% 
7. $710 for 12 da. at 5% 14. $880 for 135 da. at 6% 


Find the interest at 6% on the following amounts, first counting 
365 da. to 1 yr. and then counting 360 da. to 1 yr. Which method 
gives more interest, and how much more ? 

15. $2000 for 184 da. 18. $87,000 for 85 da. 
16. $3500 for 201 da. 19. $98,500 for 63 da. 
17. $4200 for 255 da. 20. $125,000 for 180 da. 
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PAYING INTEREST SEMIANNUALLY 


When people borrow money, they may agree to pay the 
interest semiannually. The interest is then paid at the end of 
each 6 mo. instead of at the end of the year. In computing 
semiannual interest, remember that the rate of interest always 
means the rate for a whole year. $750 


Mr. Stone borrows $750 at 6% and agrees to .06 
pay the interest semiannually. How much interest 2)$45.00 


_ does he pay semiannually? $22.50 

You may first find the interest for 1 yr., which is 6% of Or 
S70, or $45. From this find the interest for 6 mo., which $750 
is 4 of $45, or $22.50. .03 
A shorter way of finding Mr. Site s semiannual interest $22.50 


is as follows: Since 6% interest for a year is the same as 3% 
interest for a half year, find 3% of $750, which is $22.50, the same result as 
was obtained above. 

Most savings banks now pay interest either semiannually or 
quarterly (at the end of each 3 mo.). 


Exercises 


1. Mr. Thomas put $250 in the bank for his daughter Jane. 
The bank allows 4% interest, payable semiannually. How 
much interest is due Jane at the end of the first 6 mo. ? 


2. Mrs. Adams borrowed $2400 at 6% to make some improve- 
ments on her house. If she pays the interest semiannually, how 
much does she pay every 6 mo. ? 


Find the semiannual interest on the following amounts: 


3. $180 at 6% 8. $900 at 5% 13. $75 at 6% 
4. $250 at 5% 9. $470 at 6% 14. $50 at 5% 
5. $640 at 7% 10. $350 at 4% 15. $60 at 4% 
6. $880 at 4% 11. $580 at 6% 16. $95 at 7% 
7. $375 at 6% 12. $155 at 7% 17. $25 at 6% 


K WAY OF FINDING INTERES? “M15 


OMPUTING INTEREST BY THE 6% METHOD 


You will now learn a short way to compute interest, known | 
as the 6%, or 60-day, method. In this method 360 days are 
counted as 1 year; hence 60 days equal 4 of a year, 

Find the interest on $500 at 6% for 60 da.; for 6 da. 

Since the interest on aay sum for | yr. at 6% is 6% of the principal, 


the interest for 60 da. is % of 6%, or 1%, os the principal. Hence the 
interest on $500 at 6% for 60 da. is 1%, or too of $500, which is $5. 


The interest for 6 da. is 5 of the interest for 60 da.; that is, 5 of 
1%, or zp/gp Of the principal. Hence the interest on $500 at 6% for 6 da. 
is zoloo of $500, or $.50. 

To find the interest at 6% for 60 da., move the decimal point in the 
principal two places to the left; to find the interest for 6 da., move the 
decimal point three places to the left. 


For other periods of time, find the interest as follows: 
For 30 da., find the interest for 60 da. and take $ of it. 
For 15 da., find the interest for 60 da. and take 4 of it. 
For 90 da., add the interest for 60 da. to that for 30 da. 
For 75 da., add the interest for 60 da. to that for 15 da. 
For 12 da., find the interest for 6 da. and double it. 
For 1 da., find the interest for 6 da. and take ¢ of it. 


Exercises 
1. Find the interest on $950 at 6% for 96 da.; for 78 da. 


$9.50 Int. for 60 da. $9.50 Int. for 60 da. 
4.75 Int. for 30 da. 2.38 Int. for 15 da. 
.95 Int. for 6 da. .48 Int. for 3 da. 


$15.20 Int. for 96 da. $12.36 Int. for 78 da. 


By the 6% method, find the interest at 6% on: 

2. $360 for 60 da. ; for 30 da.; for 15 da.; for 6 da. 
3. $600 for 60 da.; for 30 da.; for 75 da.; for 18 da. 
4. $480 for 60 da.; for 120 da.; for 90 da.; for 12 da. 
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KRY USING THE 6% METHOD 


By the 6% method, find the interest at 6% on the following. 
Count 30 da. to1 mo. Check the work by going over it: ~,. 


1. $550 for 36 da. 7. $550 for 2 mo. 

2. $800 for 50 da. 8. $2500 for 3 mo. 

3. $375 for 31 da. 9. $1150 for 5 mo. 

4. $950 for 78 da. 10. $570 for 100 da. 

5. $200 for 123 da. 11. $2650 for 3 mo. 6 da. 
6. $650 for 154 da. 12. $1100 for 2 mo. 10 da. 


13, Find by the 6% method the interest on $480 for 66 da. 
at 7%; at 5%. 


: F $4.80 
The interest at 6% is $5.28. Hence the 48 


interest at 1% is 4 of $5.28, or $.88. Adding aes 
#.88 to $5.28, weuee: $6.16 as the interest at 6)$5.28 Int. at 6% 
7% for 66 da. $ .88 Int. at 1% 
The interest at 5% for 66 da. is found by $6.16 Int. at 7% 
eke $.88 from $5.28, which gives $4.40. 
N. Find by the 6% method the interest on the following : 
14. $280 for 30 da. at 5% 18. $720 for 20 da. at 7% 
15. $700 for 45 da. at 7% 19. $900 for 75 da. at 5% 
16. $450 for 90 da. at 5% 20. $850 for 42 da. at 7% 


AT. $360 for 72 da. at 5% 21. $2800 for 15 da. at 5% 


22. Mr. Gorse had a tax bill for $198.76 which was due 
Dec. 1, 1927. He paid the bill Feb. 16, 1928, and was charged 
7% interest for the time it was overdue. Find by the 6% 
method how much interest he had to pay. 


With interest at 7%, find by the 6% method the extra charge on 
each of these tax bills when it was finally paid : 


23. $185.76; 66 da. late 25. $184.50; 75 da. late 
24. $215.20; 74 da. late 26. $673.15; 96 da. late 
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THE COST OF OPERATING AN AUTOMOBILE 


1. Mr. Scott bought an automobile for $924. He kept it 
for 2 yr. and then sold it for $450. The difference between 
$924 and $450 shows what the car lost in value because of wear 
and is called depreciation. How much did Mr. Scott lose 
through deprecfation ? 

Bo Mr. Scott had these expenses for his car: taxes for 2 yr., 
$25.71; insurance for 2 yr., $65.00; license fees each year, $10 — 
for-car-and-$3 for driver ; fines, $15; new tire and tube, $35.45; 
incidentals, $37.50; garage, $8.50 monthly ; alcohol for radiator, 
$6; repairs, washing car, etc., $96.50. How much did all 
these items cost for 2 yr.? 

3. Mr. Scott paid $190.30 for 865 bal: of gasoline and $28.44 
for 158 qt. of oil. He also paid $6 for battery service. How 
much did all these items cost ? 

4. He Jost#6% interest each year on the $924 which he 
invested in the car. How much interest did ‘he lose in 2 yr.? 

5. Thé total sum of the loss through depreciation (ex. 1), 
the expenditures for the car (ex. 2 and 3), and the loss of interest 
(ex. 4) makes up the cost of operating a car. Find the total 
operating cost of Mr. Scott’s car for 2 yr. 

© Mr. Scott-drove his car a total of 15,743 mi. Find, to 
the nearest tenth of a cent, how much it cost him per mile to 
operate the car. Use the total operating cost found in ex. 5. 

7. The railroad fare is 3.6¢ per mile. Compare this with 
Mr. Scott’s expense per mile for operating the car. 

8. When Mr. Scott and 5 friends travel in his car, how much 
is their total saving per mile on railroad fare? How much is 
their total saving on a 65-mile trip? 

9. How much does each of the 6 men in ex. 8 save on @ 
65-mile trip if they travel in Mr. Scott’s car instead of using 
the railroad and share the operating expense equally? 


ay 
heat 
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FOR PLOWING — HORSES OR A TRACTOR? 


Mr. Pearson has a 50-acre farm in New Jersey. Formerly he 
used horses for plowing and sowing. Now he uses a tractor. 

1. His horses were valued at $185 each. By investing this 
money in horses he lost 5% interest yearly on the value of each. 
He also lost 8% yearly of the value of each through the depreci- 
ation of the horses. How much per horse did he lose in interest 
and depreciation every year? | 

2. The yearly expenses for feeding and keeping each horse 
were: (1) 31 tons of hay at $16 a ton; (2) 56 bu. of oats at 
$.48 a bushel; (3) 52 bu. of corn at $.68 a bushel; and 
(4) shelter, care, shoeing, etc., $54 a year. Find the total yearly 
expenses of feeding and keeping each horse. 

Add to these expenses the loss found in ex. 1, to find the total 
yearly cost per horse. 

3. Each of the horses averaged 960 hr. of work yearly. Find 
the hourly cost for the labor of a horse. 

Use total yearly cost per horse found in ex. 2. 

4. A man whom Mr. Pearson hired plowed 14 acres with 
a 2-horse team in a day of 10 hr. Using the cost per hour found 
in ex. 3, find how much the labor of the horses cost for the day. 

5. The man whom Mr. Pearson hired (see ex. 4) was paid 
$2.50 a day. What was the total cost of the day’s plowing ? 
What was the cost per Ca ? 


\S 
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Pasi ane year Mr. Pearson sold his horses and bought an all- _ 
purpose tractor outfit for $1750. He allows 12% yearly on the 
cost of the tractor for depreciation, 5% yearly for lost interest, 
and $32 a year for shelter. These three items make up what 
is called the machine cost of the tractor. How much is the 
total machine cost of the tractor for 1 yr.? 

7. The tractor uses in a year 924 gal. of Ab costing 18¢ 
a gallon and 74 gal. of lubricating oil at 68¢ a gallon. The 
repairs each year average 6% of the original price. The total 
of these items gives the operating cost of the tractor. Find the 
operating cost for 1 yr. 

8. Find from ex. 6 and 7 the total yearly cost of maintaining 
and operating the tractor. 

9. The farmer uses his tractor 696 hr. during the year for all 
kinds of work. Using the total cost obtained in ex. 8, find the 
cost of the tractor for an hour’s work. 

10. Mr. Pearson hires a man who plows 7% acres with the 
tractor in a 10-hour working day. What is the machine and 
operating cost of the tractor for the day? 

Aé The man who runs the tractor receives $3.75 as his 
day’s wages. What is the total cost of plowing the 7} acreg? 
What is the cost per acre of plowing with the tractor? 

12. Compare the cost of plowing an acre with horses (ex. 5) 
with the cost of plowing an acre with a tractor (ex. 11). 
How much does Mr. Pearson save per acre by plowing with a 
tractor instead of with horses? 

13. For what other work besides plowing can a tractor be 
used? Which is less trouble to keep, horses or a tractor? 
‘Which can be used for longer hours at a time? Which can 
finish the work faster if a storm is approaching ? 

14. Name the advantages of having a tractor on a large farm. 
Does it pay to keep a tractor on a very small farm? 
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COMPOUND INTEREST 


Joe Monroe won $500 for an essay. He put it in a savings 
bank at 4% interest. The bank paid interest semiannually, on 
Jan. 1 and July 1. 


Joe put his $500 in the bank on Jan. 1, 1926. On July 1, 
$10 interest for the first 6 mo. was due him. How was this 
interest computed? Joe was 
told that if he left the $10 in- $500.00 First Principal 
terest in the bank, it would be 10.00 Interest for 6 mo. 
added to his principal, so that 510.00 Prin., July 1, 1926 
he would have $510 earning in- 10.20 Int. for 6 mo. 
terest for the next 6 mo. Joe 520.20 Prin., Jan. 1, 1927 
did this and on Jan. 1, 1927, he 10.40 Int. for 6 mo. 
got 6 mo. interest on $510, which 530.60 Prin., July 1, 1927 
was $10.20. 10.60 Int. for 6 mo. 

Joe also left this $10.20 in 541.20 Prin., Jan. 1, 1928 
the bank, making his principal 10.82 Int. for 6 mo. 
$520.20. The next interest, due 552.02 Prin., July 1, 1928 
July 1, 1927, was figured on $520, __11.04 iat for 6 mo. 
since savings banks do not pay $563.06 Prin., Jan. 1, 1929 
interest on parts of a dollar. 


From the work above, tell how much Joe would have in 
all in the bank by Jan. 1, 1929. How much in all will his 
$500 earn during these three years? 

By leaving his interest in the bank, Joe received interest on 
interest as well as on the original principal. This is called 
compound interest. If Joe had taken his interest out of the 
bank each 6 mo., he would have received simple interest. In 
compound interest, the principal always increases; in simple 
interest, it is always the same. 

Joe’s interest was compounded semiannually. If compound 
interest is credited every 3 mo., it is said to be compounded 
quarterly. Many savings banks now credit interest quarterly. 
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DOES MONEY GROW FASTER AT COMPOUND OR 
AT SIMPLE INTEREST? 


1. If Joe received only simple interest at 4% on his $500, 
the bank would pay him $10 every 6 mo. How much simple 
interest would the $500 earn at 4% in 2 yr.? in 3 yr.? 


2. Does $500 earn more in 3 yr. at 4% simple interest or at 
4% compounded semiannually (see page 120) ? how much more? 


3. Continue the work on page 120 up to Jan. 1, 1931, and 
show that the new principal at that time is $609.44. At 4% 
compound interest, how much does the $500 earn in 5 yr.? 

4. How much does $500 earn in 5 yr. at 4% simple interest 7 

- How much more is the compound interest for 5 yr. (see ex. 3)? 


£~8. Tf the work on page 120 were continued up to 10 yr., 15 yr., 

etc., it would show that $500 at 4% interest compounded 
semiannually would grow to the amounts given in Column A 
below. Column B shows the amounts to which $500 would 
grow at 4% simple interest. Column C' shows the advantage 
of compound interest over simple interest. 


A B G 
At Compound At Simple Advantage of 
Interest Interest Compound Int. 
In 3 yr. $500 grows to $ 563.06 $560 $3.06 
In 5 yr. $500 grows to 609.44 600 9.44 


In 10 yr. $500 grows to 742.78 
—fi 15 yr. $500 grows to 905.34 


onntn 173 vr. $500 grows to 999.50 


in 20 yr. $500 grows to 1103.46 
In 25 yr. $500 grows to 1345.00 
In 35 yr. $500 grows to 1999.78 
In 50 yr. $500 grows to 3622.32 


Complete Columns B and C, and study the results carefully. 


Money earns much more at compound interest than tt does at 
simple interest at the same rate. After a few years the advan- 
tage of compound interest is very striking. 
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ROY OPENS A SAVINGS ACCOUNT 


When Roy Howland began depositing money in the Franklin 
Savings Bank, he received a pass book, in which a record was 
kept of the amounts of money he deposited and withdrew. 

The first page of Roy’s pass book gave this ORO, 

1. Our present rate of interest is 4% per annum. 

2. Interest is credited to depositors quarterly on Jan. 1, pee 1, July 1, 
and Oct 1. If left in the bank, it draws interest from the day on ehion 
it is credited. 

3. Deposits made on the first, second, or third business day of any month 
draw interest from the first day of that month, if left until the end of that 
quarter of the year. Deposits made after the third day of the month 
draw interest from the first day of the next month. 

4. No interest is allowed on sums drawn during a quarter. 

5. Interest is not paid on fractional parts of a dollar. 


This bank compounds interest quarterly ; it eredzts, or adds, 
the interest to the depositor’s total amount every 3mo. Many 
savings banks now compound interest quarterly. 


Exercises 


Read the above rules and answer these questions : 
1. On Oct. 15 Roy put $100 in the bank. He withdrew it 
the next Jan. 1. How much interest did he get on it? 


Since the money was not deposited during the first three days of October, 
it drew no interest for this month. The $100 was in the bank only two 
complete months before the end of the quarter on Jan. 1. Hence it 
drew interest for 2 mo. at 4%. 

2. On Apr. 1 Roy deposited $200. He withdrew it on 
June 28 and received no interest at all. Why not? 

3. Roy deposited $100 on August 10 and withdrew it on 
Oct. 3. How much interest did he receive on it? 


4. Isit better to draw money on Apr. 1 or on Mar.31? Why? 


5. Why is it better to deposit money on the first three days 
of the month than on the fourth or the fifth day? 


st ag 
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INTEREST ON SAVINGS BANK ACCOUNTS 


Here is a page from the pass book of Anna Lee. The interest 
regulations are like those on page 122. Interest is at 4%. 


Deposits WITHDRAWALS }| INTEREST BALANCE 

2 100 100 
Jan. 19 10 110 
Feb. 3 20. 130 
Feb. 25 25 105' 

2 ee 122 
Mar. 15 10 112 

1 113 | 05 


The first deposit of $100 was made before Jan. 3. This drew interest 
for 3 mo. because the balance column, which gives the total amount in the 
bank on any date, shows that Anna always had at least $100 in the bank 
during this quarter. The interest on $100 for 3 mo. = $1. 

The $10 deposited on Jan. 19 and the $20 deposited on Feb. 3 were equiv- 


alent to a deposit of $300n Feb-1. This Aount Time Interest 


$30 would have drawn interest for 2 mo. i 
Gt illiths ond: of the quarter (March) ~ 200. 3 mg. mSL-O) 
4 : : eae Pa NCY, 03 
31); but $25 of it was withdrawn on 
(a smo: 02 


Feb. 25. Hence only $5 drew interest for — 
2mo. This interest amounted to $.03. Total — $1.05 
Show that only $7 of the $17 deposited on Mar. 2 drew interest for 
1 mo. Compute the interest. 
The total interest for the quarter = $1 + $.03 + $.02, or $1.05. 


Exercise 


In this account, is $1.16 the correct interest at 4%? 


DeE?oOsITSs WITHDRAWALS INTEREST BaLaNcE 
100 100 
30 130 
120 
15 135 
130 
131/16 


S. U. AR. —H. G. —9 
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FINDING THE INTEREST ON SAVINGS ACCOUNTS | 


Show how interest is computed on these accounts if compounded 
quarterly at 4% according to the regulations on page 122: 


1. Date Deposits WITHDRAWALS INTEREST BALANCE 
July 3 15 15 
July 24 7 22 
Aug. 2 12 34 
Aug. 14 5 29 

; Sept. 1 18 47 
Oct 4 0 | 30 47 | 30 
2. DatTE DeEposirs WITHDRAWALS INTEREST BALANCE 
Oct. 11] Bal. 47| 30 47 | 30 
Oct. 3 9 56 | 30 
Oct. 20 15 71 | 30 
Nov. 3 15 86 | 30 
Nov. 30 28 114/30 
Dec. 11 10 104 | 30 
Janse 0 | 82 105 | 12 | 


Ex. 2 continues ex. 1. 


The balance of $47.30 in ex. 1 was carried forward 


to ex. 2; hence the interest in ex. 2 includes interest on $47 for 3 mo. 


(3.)Here is the next quarter of the above account. Find 
the interest due Apr. 1 and the balance on that date: 


Darn Derosits WITHDRAWALS 
Jan, 1. Bal. 105/12 
Jans (2 20 
Feb. 1 13) 
Feb. 14 p 
Feb. 28 13 
Mar. 3 15 


INTEREST 


IMPROVEMENT TEST 4 125 


IMPROVEMENT TEST No. 9 )oO— 


Test 9A — Addition (Time fin) 


1. 48 2. 32 3. 84 4, 24 §&. 32 
24 53 94 6 Dok 
Re ied Bisga. SUS Sige wuld 
38 aes 80 8% ca 
Test 9B — Subtraction (Time 4 min.) 
1. 9% 2. -64 eS nares 4, 84 
6. 745 6. 9. 7. 4 8. -22 
3¢ 576 18 28 
9. 94 10. 43% pRB ers 12. 82 
Test 9 C — Multiplication (Time 4 min. after copying) 
1. $2.50 2. $1.124 3. $1.68 
23 16 212 
4. 2 of 2 5. 11x? 6. 4442 ¢ 
7. 2 of 50 8. 3450 9. 54X14 
Test 9D +— Division (Time 3 min. after copying) 
1. +10. 25+ 3. 54 + 32 
4. 15+ 3 6. 46 = 2 6. 53+ 34 
7. 72+ 2 get 7 9. 84+ 3h 
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THE UNITED STATES RUNS A SAVINGS BANK 


One of the safest places to invest money is in the United 
States Postal Savings System, because payment is guaranteed 
by the United States government. If you are over 10 yr. old 
and have one dollar or more to invest, you can go to a post 
office and buy postal savings certificates. These certificates 
show how much you have deposited. You present them at the 
same post office when you want your money back. 

Money invested in postal savings draws simple interest at 
2% a year. Interest begins on the first day of the month 
following the month in which the certificate is issued and is 
payable 1 yr. from that date. Money withdrawn in less than a 
year receives no interest. 

Money deposited on Mar. 12, 1927 draws interest on Apr. 1, 1928. 
If taken out Mar. 18, 1928, it draws no interest. 

Postal savings certificates come only in denominations of 
$1, $2, $5, $10, $20, $50, $100, $200, and $500. No one can 
buy more than $100 worth of postal savings certificates in a 
month nor more than $2500 worth in all. 


Exercises 


1. What denomination of certificates will you get if you 
invest $8 in postal savings? if you invest $43? $28? $75? $87? 

)2,, Mary bought $25 in postal sav ertificates on 
Dec. 27, 1927. She took the money out ov Bee fa 4,1928. How 
much cee did she receive? 


3. Herman invested $55 in postal savings on Dec. 31, 1923; 
$40 on Dec. 31, 1924; and $80 on Dec. 31, 1925. How mek 
interest had he by Jan. 2, 1928? 


4. Ada invested $16 in postal savings on Dec. 4, 1924; 
$30 on Mar. 16, 1925; $28 on July 31, 1925; and $62 on 
Nov. 5, 1925. She has not taken out any interest. How much 
interest is due her on the day you do this problem? 
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COMMERCIAL BANKS 
Keeping Money in a Commercial Bank 


A business man usually has a. checking account in a commercial 
bank. No interest is paid on small checking accounts, but on 
large accounts a low rate of interest is sometimes allowed. The 
depositor can draw his money from a commercial bank by a — 
written and signed order called a check. 

Besides allowing its depositors to have checking accounts, a 
commercial bank also renders them these services : 

1. It offers them a safe place to keep their money. 

2. It provides them with blank check books without charge. 

3. It cashes checks on other banks for them. 

Mr. Miller has a checking ac- 
count at the Dayton National 
Bank. When he deposits money 


Deposited by 
Cr ° 


there, he indicates on a deposit slip in the 
Er hoof th ce aR DAYTON NATIONAL BANK 
ow much of the money is in bills, Dayton, Ohio 


how much in coin, and how much March 20, 1926 
in checks, and where each check 
comes from. For a check from 
a local bank, he gives the name 
of the bank, as “Dayton Trust 
Company”; for a check from an- 
other city, he writes only the city. 


“a Exercises 


Hugh Moore made these deposits nm the Stanton Northern 
Bank. Write a deposit slip like the one above for each date. 

1. Feb. 23, 1928: bills, $185; coin, $44.75; check on 
National Bank, $252.65; check on Erie, $51.13; check on 
Denver, $523. 

2. Feb. 27, 1928: bills, $44; coin, $23.25; check on Farmers 
Bank, $400; check on Akron, $310.08; check on Troy, $21.90. 
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“ BANK CHECKS 


Mr. Miller, who owed $60.50 to Mr. Steel for an overcoat, 
paid the bill by writing this check for him: 


z Indorse across back 
STUB of this end of check CHECK 


Dayton, Ohio ao 19=  No.z24 
DAYTON NATIONAL BANK 


LEAVE NO SPACE LEAVE NO SPACE 
Bal. forward || 445 4 Pay to the Ee 
order of _Qau.nw <Deel- ———-— _ $ 6076 __ 


Deposited 


Total Zs Dollars 
This check 


| Ge 
Bal. forward || Zo/ |} Aber Co Pre khan 


To the left of the dotted line is the stwb of the check, which 
stays in the check book. ‘To the right of the dotted line is the 
check, which Mr. Miller sends to Mr. Steel. 


The Correct Form for Checks 


Examine the above check and answer these questions: 

Why does Mr. Miller send a check rather than cash? 

In what bank is Mr. Miller’s money deposited ? 

To whom are the words “Pay to” addressed ? 

Why is the amount written both in words and in figures ? 


5. Why is a waved line put after the name of Mr. Steel and 
also after the amount written in words? 


6. Why should no space be left between the sign $ and 60322, 
or before the amount written in words? 


7. Why is the amount written 360-00 instead of $60. ou 


ie" 
100 TOO: 


Ly @ Make out ten eee on the Farmers Bank of Saratoga, 
WK [ee wing. a different amount, name, and date on each. Sign them: 


bd acd ged id 


100 
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INDORSING A CHECK 


~ When Mr. Steel gets the check for $60.50 from Mr. Miller, 
he can present it at the Dayton National 
Bank or at the bank where he keeps his Orne SHaek 
account and get $60.50 for it. But he 
must first endorse the check by writing 
his name across the back of the left end of it. This is called an 
indorsement in blank. By indorsing the check, Mr. Steel 
acknowledges the receipt of the money. 

Instead of depositing the check in the bank, Mr. Steel could 
use it to pay a bill from Mr. Watt. He 
would indorse it in full, making it paya- | @oy to~he ander 
ble only to Mr. Watt or his order. Such Canad, Wat 
an indorsement is safer than a blank 
indorsement in case the check is lost. 


No matter where the check is eashed, it eventually goes back to the 
Dayton National Bank, where $60.50 is deducted from Mr. Miller’s 
balance. At the end of the month, the canceled check is returned to Mr. 
Miller, together with the other checks he made out during the month. 
These checks serve as receipts for the bills he has paid. ‘The bank also 
sends Mr. Miller a statement each month, showing his bank balance. 

A 
‘Exercises 

1. J. G. Snow wrote Tom Pell a check for $52.60 on the 

Grant Bank. Write the check and indorse it in blank. 


2. What does indorsing a check signify? ‘Tom Pell indorsed 
the check 9 hr. before he went to the bank. Was this wise? 


3. On June 3 Tom deposited the check in the Concord Trust 
Company, together with $29 in bills, $6.73 in coin, and a check 
on Boston for $403.13. Write the deposit slip. 


4. Tom wrote a check on the Concord Bank for $23.80 for 
Mary Lee. Mary sent it to Mrs. Rose Breen in payment of a 
bill. Make out the check and indorse it in full for Mary. 
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KEEPING A RECORD OF BANK BALANCES 


Every time Mr. Miller writes a check, he fills out the stub 
of the check. After he sent Mr. Steel’s 
check for $60.50 (page 128), the stub, 
shown at the right, remained in his 
check book. The last item on this stub, 
which is labeled “ Balance forward,” 
shows that Mr. Miller had $401.15 left 
in the bank after paying that check. This check 

The first item under the double line, | Bal. forward 
also called “Balance forward,’ shows 
that Mr. Miller had $445.44 in the bank after writing check 
No. 123. He had also deposited $16.21 since drawing that 
check, making the total balance $461.65 before he wrote check 
No. 124. 

Why is it important for a business man to keep a record of his 
bank balance on the stubs of the checks? If Mr. Miller gives 
Mr. Judd a check for $500 when his balance in the bank is 
only $401.15, he overdraws his account and the bank may refuse 
to pay anything to Mr. Judd when he presents the check. 


Exercises 


On Jan. 4 Mr. Miller wrote a check for $50. He filled out 
the stub of the check as shown here. 

1. What does the first item under the 
double line show? How does this balance 
compare with the last balance on the stub 
of Jan. 3, shown above? 

2. Has any deposit been made since 
the last check ? | This check 

3. How much did Mr. Miller have i ino ee 
the bank after paying this check? 


4. What is the safest time to fill in the stub of a check? 


BANK BALANCES 131 


MR. MILLER BALANCES HIS CHECK BOOK 


These are the stubs in Mr. Miller’s check book immediately | 
after the two stubs on page 130. Compute the totals and 
balances that should be put in place of the stars: 


Bai. Forward 
Deposited 


Bal. Forward 
Deposited 


Total > : Total 
This check This check This check 


Bal. Forward is # ik Bal. Forward || x Bal. Forward. || 


4.. Make out on the Dayton National Bank the three checks 
recorded on the above stubs. Indorse the checks for the men 
to whom they are made out. ; 


How a Storekeeper Uses a Bank Account 


George Hale, a grocer, had $739.50 in the Franklin Bank on 
July 5. On July 6 he deposited $12.20 in coin, $68 in bills, a 
check for $44.50 on Mt. Vernon, a check for $36.20 on the 
Hamilton Bank, and a check for $19.68 on the Union Bank. 

Later in the same day he’sent a check for $61.10 to the Star 
Dairy for milk and cream. He also made out a check for $22.40 
to Robert Curtis for store fixtures. 

1. Make out Mr. Hale’s deposit slip of July 6. 

2. What was his bank balance after he made this deposit ? 

3. Show how Mr. Hale wrote out the first check to the Star 
Dairy; also show how he filled out the stub. 

4. Find his balance after the payment of the first check. 

5. Write the check for Robert Curtis and its stub. 

6. What was Mr. Hale’s bank balance at the end of the day? 
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BORROWING MONEY FROM A BANK | 


It is a considerable expense to a bank to take care of the 
checking accounts of its depositors and to collect for them 
checks drawn on other banks. ‘To repay itself, the bank lends 
out at interest a large part of the money deposited in it. The 
rates of interest for such loans are limited by law. The loans 
are often made for 3 mo. or less. 

Mr. Hart, a shopkeeper, needs $500 to buy toys which he will 
sell for Christmas. He borrows this amount for 30 da. from a 
bank. Mr. Hart has to give the bank a written promise that he 
will pay back the $500 in 30 da. Such a promise is called a 
note or a promissory note. Here is Mr. Hart’s note: 


192f 
Thay hays ae after date. c2__promise to pay 


Mr. Hart is the maker of the note. The amount he borrows 
is the face of the note. The face of this note is $500. 

The bank might ask Mr. Hart to deposit stocks, bonds, or 
other valuables as security. Such security is called collateral. 
Or Mr. Hart might have to get another man in good financial 
standing to indorse his note as security. 

In the above note, interest is not mentioned because the bank 
collects the interest in advance. On Nov. 1, when Mr. Hart 
borrows the money, he pays interest on $500 at 6% for 30 da., 
which is $2.50. Instead of getting the full $500 from the bank, 
he gets only $500 — $2.50, or $497.50. At the end of the 30 da. 
he pays back $500 to the bank. 
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BANK DISCOUNT 


The $2.50 interest which the bank collects in advance from 
Mr. Hart (page 122) is called bank discount. When the bank 
deducts $2.50 interest from the $500, it discounts the note. 
The $497.50 which Mr. Hart receives is the proceeds. The 
proceeds equal the face of the note less the bank discount. __ 

On pages 108 and 114 you found that on loans between two persons and 
on savings deposits thé interest is generally collected at the end of each 
year or of each half year or quarter year. Commercial banks usually 
collect the interest in advance, bank discount being merely a technical 
term which means interest in advance. On certain other types of notes, . 
such as demand notes, banks do not collect the interest in advance. 

Bank discount, which is profit to the bank, must not be confused 
with the discount allowed to a purchaser on the list price of goods. 


If Mr. Hart cannot pay the note when it is due, the bank 
may extend the loan and require him to make out a new note. 


V ed Exercises 
Compute interest by the 6% method. 


1. Mr. Hart later borrowed $700 from a bank for 60 da. 
Write the note. Who keeps the note until it is due? Why? 

2. In ex. 1, what was the bank discount at 6%? How much 
money did the bank actually give Mr. Hart? How much did he 
have to pay back after 60 da.? 

3. George Bell borrows $1000 for 90 da. from the Pacific 
Bank. Make out the promissory note. What is the face of the 
note? At 7%, find the bank discount and the proceeds. 

4, John Martin borrows $400 from the Liberty Bank for 66 da. 
Write the note. Who is the maker of the note? What is its 
face? At 6%, find the bank discount and the proceeds. 

5. With interest at 6%, how much money would Mr. Stahl 
receive from the bank if he borrowed $450 for 30 da.? if he 
borrowed $200 for 60 da.? $725 for 90 da. ? 
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FINDING BANK DISCOUNT AND PROCEEDS 


Write the promissory notes which the men named below make out 
to the banks from which they borrow : 


MaxkER Bank Face TIME - 

y.- Paul Thomas Mechanics Bank $350 36 da. 
OQ. 2y Roger Doyle First National $700 90 da. 
4 (8.>>Henry Ferris Public National $480 10 da. 

‘ xr. John Curtis Corn Exchange $115 60 da. 

© 5. Mark Wilson Genesee County $800 20 da 
6. Frank Warden Farmers Exchange $625 72 da. 

7. James Nolan Second National $280 15.da. 

8. Adam Morley National City $1250 90 da. 

9. Edgar White Union Trust $2200 116 da. 


10. Using the 6% method, compute the bank discount at 6% 
and the proceeds of each note in ex. 1 to 9. ; 

11. On Oct. 1, Mrs. Owen put $400 in the savings bank at 
4% interest, compounded quarterly. On Dec. 2, she needed 
$400 to purchase a supply of Christmas candies for her store. 
She wanted to take the money from the savings bank. A friend 
advised her rather to borrow the $400 for 30 da. at 6%. Which 
plan was more economical, and how much more? 


Mrs. Owen’s bank has the interest regulations given on page 122. 


Find the proceeds on notes for the following amounts discounted 
at 5%. Use the 6% method, as given on page 116: 


12. $150 due in 90 da. 19. $290 due in 45 da. 

13. $325 due in 60 da. 20. $370 due in 15 da. 

14. $450 due in 66 da. 21. $240 due in 135 da. 

15. $750 due in 30 da. 22. $180 due in 165 da. 

16. $900 due in 96 da. 23. $850 due in 2 mo. 6 da. 
17. $475 due in 120 da. 24. $400 due in 3 mo. 15 da. 


18. $550 due in 102 da. 25. $520 due in 4.mo. 18 da. 


IMPROVEMENT TEST bas Fe 


IMPROVEMENT TEST No. 10 


Test 10 A— Reduction (Time 4 min. after copying) 
Change to decimals, correct to the nearest hundredth: 


1. $ 2. 3% 3. ad 4, it 
5. Bx 7. 4 8. 2h 
Test 10 B — Multiplication (Time 4 min. after copying) 

1. 482 . 2. 7.64 3. 57.2 4. 027 
06 ro ee Lt 

5. 907 6. 8.09 45 0.07 8. .018 
een 034 _ 05 .3900 

9. 400 — 10. .005 112.92 12. 0.81 
85 08 149 9000 

Test 10 C — Division (Time 3 min. after copying) 
1. 6.2).36022 2. .094)862.92 3. 7.9)56.80337 


Test 10 D — Division (Time 3 min. after copying) 
Find each quotient correct to the nearest tenth: 


——[—[—= 


1. 53)246.4 2. .75)748 8. .92)55.9 


Test 10 E — Division (Time 3 min. after copying) 


Divide, annexing enough zeros to each dividend to make the 
quotient come out exact: 


1. 64)464 2. 96)324 3. 7800)2.73 


en 


ue 
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ay / GEOMETRIC CONSTRUCTIONS 
Na 4 Squares and Rectangles 


Many common objects, like doors, windows, and picture 

frames, are shaped like rectangles. Every 

Wee | Be rectangle has four square corners, or right 
Recrancrs Savane angles, which look like this: | [ | _| 
In the rectangle shown above, two of the sides are longer 


than the other two. When a rectangle has all four sides 
equal, it is called a square. 


Look around the room and find fifteen different rectangles. 
How many things can you find with the shapes of squares ? 


Right Angles and Perpendiculars 
1. Tell which of the following are right angles: 


PMs hs wt ile e/a a 
A B G D E F 
2. Tell how many right angles you find in each figure : 

Eg AN 


3. When one line meets another so as to make a 


right angle, the lines are said to be perpendicular to 8 
each other. Line AC is perpendicular to line AB 
because angle A is a right angle. Is line AB also 


A é A C 
perpendicular to line AC? 


4. In this figure point out all the perpendicular lines you 
can. Give each of your answers like this: , E D 


EF is perpendicular to GH at 0. 
Is AE perpendicular to EF? Is AE per- pA 
pendicular to EB? Is AE perpendicular to VR S| 


EC? Give a reason for each of your answers. 2 © 
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HOW TO DRAW PERPENDICULAR LINES 


To draw a rectangle, you should know how to make an exact 
right angle by drawing one line 
perpendicular to another. This 
can be done by using a ruler and a 
draftsman’s triangle, as shown 
at the right. One of the corners 
of the triangle is a right angle. 
In Fig. 2 below, the angle x of the 
triangle is the right angle. A 
draftsman’s triangle is usually 
made of wood or celluloid; but 
such a triangle may easily be made 
of heavy cardboard. If you have 
no triangle, make one about 6 in. 
tall and 4 in. wide at the bottom. 

To draw a line perpendicular to line AB at point C, place 
the edge of your ruler along line AB, as shown below in Fig. 1. 


- Then place your triangle on the ruler, as in Fig. 2, so that its 


A 0 B 
Fie. 1 Fig. 2 

right angle xz has one edge close to the ruler and the other edge, 
E, just touching point C. Then draw a line from C along edge 
E of the triangle. This line will be perpendicular to AB at C. 
Before drawing the perpendicular line, press the ruler down firmly with 
the thumb and the little finger of the left hand and hold the triangle close 
to the ruler with the other three fingers, as shown in the picture at the top 

of this page. Always use a well-sharpened pencil. ‘ 
Mark other points, such as R, S, and T, on line AB and draw 
lines perpendicular to AB at these points. Must you change 

the position of your ruler in drawing these perpendiculars ? 
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DRAWING SQUARES AND RECTANGLES 


1. Draw a rectangle 6 in. long and 4 in. high. 
First draw the base AB, making it 
6in. long. Then draw a line perpen- 
dicular to AB at B, using the ruler and 
the triangle. Next slide the triangle to 
the left along the ruler until its left- 
hand edge touches point A, and draw 
line AD perpendicular to AB. Make 
AD and BC each 4 in. long; then draw 
a line connecting points D and C. 


Draw these rectangles, using a ruler and-a triangle : 
2." 5-in, by. 310. 6. 3 in. by 1 in. 10. 5 in. by 5 in. 
3. 4 in. by 5 in. 7. 1in. by 4 in. 115-5 in by 240: 
~—4. 6 in. by Z in. 8. 4 in. by 13 in. 12. 6 in. by 6 in. 
5. 2 in: by-3 in. 9. 24 in. by 5 in. 13. 8 in. by 8 in. 
14. The pattern shown at the right 
often appears on oilcloth. Make an 
enlarged copy of it, making each small or 
square 1 in. on a side. : Dias PES 
Rule the bottom line and draw perpen- ae a 
diculars to it at A, B, C, D, E, and F. Mark off points on the end lines 
(A and F) 1 in. and 2 in. from the bottom, and draw the horizontal lines. 
15. Jenny saw this design in a magazine. She decided to 
embroider it on the corners of a linen 
table scarf, making the largest square 
5 in. on a side. The directions say that 
the largest square, ABCD, is to be drawn 
first. Then the middle point of each of 
its sides is found with a ruler, and these 
four middle points are joined in order, to 
form the square RSTU. Each of the 
smaller squares is made by joining the 
middle points of the sides of the next larger one. Show 
Jenny how to draw this design on paper. 


} 
ae 


i 
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PARALLEL LINES 


1. The two lines at the right are parallel because, no matter 
how far they are extended in either direction, 
they never meet. 


2. Parallel lines are always the same distance apart. Lines 
A and B are not parallel, because they 
are closer together on the left. If lines ee 
A and B are extended as shown by the ,__---- R 
dotted lines, they meet at 0. 


3. Are the lines at C parallel? at D? at E? at F? at G? 


4. Are the top and the bottom of the blackboard parallel ? 
the opposite edges of your desk? the opposite edges of your 
ruler? Find other parallel lines in your classroom. 


How to Draw Parallel Lines 


Suppose you wish to draw several parallel lines 1 in. apart. 
Draw a line ST and locate points A, B, C, 
and D on it 1 in. apart. Next lay your ruler 
along line ST. Place your triangle close to 
‘the ruler, and draw a line from A perpen- 
dicular to ST, as on page 137. Now, holding 
the ruler firmly in place, slide your triangle 
along it to a point B and draw another line 
perpendicular to ST. Slide the triangle again 
to C and draw another perpendicular; then 
slide it to D and draw another perpendicular. 
Then the four lines A, B, C, and D are all 
parallel. Are A, B, C, and D each perpendicular to ST? 


S. U. AR. —H. G. —10 
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HOW TO DRAW A CHECKERBOARD 


1. Joan wants to draw a checkerboard with each smal! 
square 1 in. on a side. She first draws 
square ABCD 8 in. on a side, using a ruler 
and a triangle. She then draws the small 
squares by making seven horizontal parallel 
lines 1 in. apart and seven vertical parallel 
lines 1 in. apart (see page 139). 


2. Fred says that he can draw the checkerboard with a 
ruler without using a triangle. He places points | in. apart on 
each of the sides of square ABCD and connects the opposite 
points. See which way is quicker, Fred’s or Joan’s. Does 
Fred need a triangle to draw the large square ABCD accurately ? 


3. Rule squares like E and F and copy these designs : 


oan oF 


4. Mary found this design on the marquisette curtains in 
her room. Copy it with your 
ruler and triangle, letting the z 
horizontal and the vertical par- 
allel lines in each group, like the 
four lines at A, be 4 in. apart. 
Make each large white square, 
like B, $ in. on each side. Make your design 6 in. square. 


F 
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DRAWING CIRCLES 


This picture shows how to draw a circle with a pair of com- 
passes. Suppose that the points 
of the compasses are set 2 in. 
apart and (Q is to be the center 
of the circle. The steel point of 
the compasses is set on the 
paper at O and the pencil end is 
moved around to draw the circle. 
Every point on this circle is 2 in. 
from the center QO, since it was 
drawn with the points of the 
compasses 2 in. apart. 

In the picture below, the line 
) OB, connecting the center with a point on 
the circle, is called a radius. The plural 
is radii. All radii of the same circle have 
the same length. The line AC, formed by 
two radii in a straight line, is a diam- 
eter. A cdameter passes through the center 
of the circle and is twice as long as a radius. 
A part of a circle, like the curved line MN, is called an are. 


Exercises 


1. Wheels, coins, and the full moon are circles. Name five 
other things that are circles. 

2. Set the points of your compasses 1 in. apart and draw 
a circle. On the circle draw three radii and three diameters. 
How long is each diameter ? 

8. Draw circles with radii of 14 in., #in., and 2} in. How 
long is the diameter of each of these circles? 

4. Draw a circle on the blackboard, using as radius a string 
with a piece of chalk tied to the end of it. 


es 
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THE CIRCLE IN DESIGNS 


1. The above border was used on the cover of a book.. To 
make it, use your ruler, triangle, and compasses, thus : 


Draw rectangle GHKL 1 in. wide and 8 in. long. Then draw MN 
half:way between GZ and HK. Mark point A $ in. from M, point B 1 in. 
from A, point C 1 in. from B, ete. With a radius of $ in., draw circles with 
A, B, C, ete. as centers. 

Color the circles or draw pictures in them, as shown abeve. 

2. Determine how this design 
is made and copy it, making the 
circles with a radius of = in. 
Which lines will you draw Brats ? 


33, This is a drawing of Mrs. Hall’s 
garden. Each circle has the same _ point 
as center. Copy the drawing, making the 
circles, in order, 3’’, 13’, 2’, and 3” in 
radius. The straight section of the walk, 
leading outside the garden, should be $’’ wide. 


4. Draw a square ABCD 2 in. on a side. Draw lines AC 
and BD meeting at O. With 
a l-inch radius, draw five 
circles, using O, A, B, C, and 


to} d d 3 bs 
D as centers. Erasing all the PS 
lines within the central circle 


and all the straight lines, you Keys { 
get a design which looks like 


the second design at the right. 
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DRAWING A HEXAGON IN A CIRCLE 


Draw a circle with a radius of 1 in. Keeping the points of 
the compasses 1 in. apart, and taking any a 
point on the circle, such as A, as center, 
draw an are cutting the circle at B. With ? 
the same radius and with B as center, draw 
another are cutting the circle at C. In the ¢ 
same way draw arcs cutting the circle at D, 
E, and F. Jf your work has been carefully - 
done, another arc, drawn with F as center, will cut the circle 
at point A, at which you started. The circle is now divided 
into six equal arcs. By joining points A, B, C, D, E, and F 
with straight lines, you get a regular hexagon, phich has ‘six 
equal sides and six equal angles. 


D 


Exercises 


_1, In the hexagon above, how does the length of each side 
compare with the length of the radius of the circle? 
‘2. Draw regular hexagons in circles whose radii are 2 in., 
14 in., 14 in., and 23 in. A 
3. Draw a regular hexagon in a circle. p P 
Then draw lines: AC, CE, and EA to form 
a triangle within the hexagon. Measure the 
sides of the triangle. How do their lengths 
compare? ‘Triangle ACE is called an equi- D 
lateral triangle, because each of its sides has the same length. 
4. In the figure in ex. 3, 
draw a second triangle whose 
corners are B, F, and D. 
This will give figure R at the 
right. Erase certain lines in 
R and you will get a six- 
pointed star, as shown in S.  & 


C 1H 
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OTHER FIGURES IN CIRCLES 


1. In Fig. 1 below, divide a circle into six equal arcs. 
With the same radius and with A as center, draw inside the 
circle an are from F to B. Draw similar ares with B, C, D, E, 
and F as centers. This gives the design shown here. Color it. 


S 
M N 


T 
Higa 2 


2. In Fig. 2 above, draw a circle with center A and diameter 
MN. With your ruler and triangle, draw diameter ST, per- 
pendicular to MN at A. Connect 8, M, T, and N in order. 
This gives a square znscribed in a circle. | 

3. In Fig. 3 above, draw a circle and inscribe a square ABCD 
init. With a radius equal to 4B and with 
A as center, draw an arc: from B to D. 


Draw similar arcs with the other corners 
of the square as centers. 
4, Divide a circle into six equal arcs, as 
shown at the right. Then, with a radius J) 


half as long, draw six arcs outside the circle, 
using points 4, B, C, etc. as centers. 


5. Copy these designs. Use a radius of 2” for the large 


circles in the first two designs and one of 3”” in the third design. 
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EQUILATERAL TRIANGLES 


In ex. 3 on page 143 you drew in a circle a triangle, called 
an equilateral triangle, whose sides were all equal in length. 
An equilateral triangle can also be drawn as 
described below : 

If you want an equilateral triangle 2 in. on 
. a side, draw a line AB, 2 in. long. With a 
radius of 2 in., and with A as center, draw an 
arc above the line. With the same radius 
and with B as center, draw another are crossing the first one 
at C. Draw AC and BC. Are the three sides of the triangle 
equal in length? 


0. 


A .B 


Exercises 


1. Draw equilateral triangles whose sides are each 1 in.; 
2in.; 14in.; 12im.; 24 in.; 3 in. 
2. This linoleum pattern is made 
of equilateral triangles. Make it 
three times as large as it is here. 
3. For this design, draw a dotted equilateral 
triangle 3 in. ona side. Draw the outside arcs fae 
with the corners of the triangle as centers 
and a side of the triangle as radius. For the Ce 
inside arcs, use a radius of 14 in., with the | JN 
middle points of the sides of the triangle as . “== “>= 
the centers of the circles. 
4. Copy each of the following designs on a larger scale: 
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HOW TO DIVIDE A LINE INTO HALVES 


Line AB is 1 in. long. You can easily divide it into halves 
with a ruler by finding point P } in. P 
from A. But as line MN is a little 
over 14 in. long, you cannot find.its. “=== 
exact maaldle with a ruler whose smallest divisions are eighths 
of an inch. 

To divide line MN into halves, use 
your compasses. With JM as center 
and a radius somewhat longer than : e 
half of MAN, draw arc r, as shown 
here. With the same radius and with 
N as center, draw arc ¢. These arcs 
meet at F and at G. Draw FG, 
which will cut MN at O, the middle 
point of MN. A line like FG, which 
cuts another into two equal parts, 
bisects the other line. FG is called G 
the bisector of line MN. 


B 


iy 


Exercises 


1. Use your compasses to bisect lines whose lengths are 
2in., 4in., 5in.,and 13 in. Check your drawings with a ruler. 

2. Draw bisectors of lines 1{ in., 23 in., and 3+ in. long. 

3. Draw a line a little over 32 in. long. Bisect it with your 
compasses. Then bisect each half of the line. Into how 
many equal parts is the line now divided ? 

4. Divide a line 74 in. long into fourths; into eighths. 

5. Mary wants to use this design as a border for a picture. 
The border is to measure 62 in. 
across the top and to contain 8 equal ~~ fie * ; 
rectangles, each } in. high. With compasses divide the length 
of the border ate eight equal parts; then make the border. 
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THE SIZE OF AN ANGLE 


You know that a square corner is called a right angle. Any 
two straight lines meeting at a point form an 


angle. The lines are the sides of the angle ae? 
and the point, O, is the vertex. 
The commonest kinds of angles are: (1) the Oo" Side 


right angle; (2) the acute angle, which is less than a right angle, 
and (3) the obtuse angle, which is greater than a right angle. 


Acutrt ANGLE Ricgut ANGLE Ostusse ANGLE 


The size of an angle depends on how far the sides are turned 
away from each other. On the first clock below, at 8.55, the 
hands form an acute angle. As the minute hand turns away 


from the hour hand, the angle increases, so that at 9 o’clock 
the hands form a right angle. As the minute hand turns 
away further, the angle increases further; at 9.05 it is evidently 
an obtuse angle. Hence an angle increases in size as one side 
turns away from the other. 


The length of the sides of an angle has no 
effect on the size of the angle. The angles at 
the right represent the same amount of turning, A, 


as shown by the arrows, and are therefore of 
the same size. 


The size of an angle depends on how far one side vs turned away 
from the other and not on the length of the sides. 


er 
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LETTERING AND READING ANGLES 


Angles are named by the use of letters. In Fig. 1, angle M 
is designated by one capital letter at the vertex. The same 


} s LE 
M O ‘B 


Fras, 1 Rie. 2 Fie. 3 _ 


angle may be named angle s by placing a small letter s within 
' the angle near the vertex, as in Fig. 2. In Fig. 3, angle BOC 
is named by capital letters at the ends of the sides and at the 
vertex. Angle BOC may also be read “angle 0”. 
In the figure at the right, “angle O” © 

may mean angle AOC, angle AOB, or A 
angle BOC. Hence in this case you must 
name each angle with three letters or call 
the smaller angles “ angle s ” and “ angle ¢.” 


When an angle is named by three letters, the 
letter representing the vertex is written between the other two letters. 


Exercises 


1. Read every angle in these figures, give all its possible 
readings, and tell if it is acute, right, or obtuse. 


A 
L H T 

2 aa oe 

n— B co M—t—n R—*S% 


2. Read each angle below and tell what kind of angle it is. 
Tell which angle, if either, in each pair of angles is larger. 


y LA 
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HOW TO BISECT AN ANGLE 


To bisect a line means to divide it into two equal lines. 
To bisect an angle means to divide it into two 


Cc 
equal angles. E 
To bisect angle ABC, place the steel point 
of the compasses at B as center. With any B<— P 
2 : ; y 
convenient radius, draw an are cutting the 
sides of the angleat Hand’. Then with EF ey 
“A 


as radius draw an arc having EF as center and 
another are having F as center. The arcs meet at P. Draw 
line BP, which bisects the angle. ABC, making angle x equal 
to angle y. BP is called the bisector of angle ABC. 


Bisecting Angles 
1. Draw five angles of different sizes and bisect each of them. 


2. Inacircle draw two diameters, AB and 
CD, perpendicular to each other at 0O. 
With the compasses bisect angles BOC and 
COA and extend the bisectors as diameters 
to meet the circle at F, G, E, and H. Con- 
necting the eight points in order, you get an 
eight-sided figure, or octagon. The barrel 
of a gun often has this shape. 

3. If you bisect four of the angles at the center of the 
octagon in ex. 2 and extend these bisectors as diameters until 
they meet the circle, you can draw a figure with 16 equal 
sides. Try it, using a circle 3” in radius. 

4. Inscribe a hexagon in a circle (as on 
page 143) and connect its corners with the 
center. Bisect three of the six angles thus 
formed at the center and extend the bisectors 
as diameters. Then draw a regular twelve- 
sided figure and erase the circle. 
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HOW ANGLES ARE MEASURED 


Just as a line is measured by unit lengths like the inch, 
so an angle is measured by a unit angle called a degree. 


Draw a quarter circle with 
O as center. Draw CO per- 
pendicular to OB, making a 
right angle BOC. If this 
right angle is divided into 90 
very small equal angles, each 
of the small angles is a de- 
gree. Hence a right angle | 
contains 90 degrees, or 90°. 
The sign ° means degree. 

In the figure at the right, the 
90 small angles or degrees in the 
angle BOC also divide the are BC 
into 90 small equal arcs. Each of 


these small arcs is a degree of arc. Hence the degree is a unit for meas- 
uring ares as well as angles. 


This figure shows that four right angles con- 

; taining 90° each may be drawn at the center of a 

eee circle. Hence a total of 490°, or 360°, may be 

Sek, drawn around a point. An entire circle also 
contains 360° of are. 


Exercises 


1. How many degrees are there in 4 of a right angle? 
2. In these figures, how many 

degrees are there in each of the 

equal angles at the center? Re- 

member that all the angles at. the 

center equal 360°. 


3. How many degrees of arc are there in 4 of a circle? 


IMPROVEMENT TEST =— idl 


| IMPROVEMENT TEST No. 11 


Test 11 A — Addition (Time 4 min.) 
Seo aes Oe ooo oo | 4. 2408) §, 3848 


4576 4345 1233 8868 2877 
5993 7076 9469 6876 6175 
7575 8220 9549 6223 3959 
7806 4985 74038 96.99 5731 
9362 4649 “9622 9867 3943 
8785 7883 1916 1521 4154 
2434 6499 3818 Dig led 7489 


Test 11 B — Subtraction (Time 3 min.) 


1. 2919509 2. 8588024 3. 7534062 
16508382 1196435 6390686 
4. 9783264 5. 4820154 6. 9692149 
1246858 3385274 4346179 
ae OR 7 OAs. & 9748309 9. 7024453 


1805269 3291410 3151582 


Test 11 C — Multiplication (Time 4 min. after copying) 


1. 94817 2. 32605 3. 10748 
5319 6254 8276 


Test 11D —Division (Time 4 min. after copying) 


If there is a remainder, carry result to the nearest tenth : 
. 19)17163 2. 78)55624 8. 43)254173 
4, 68)41352 5. 36)29358 


— 
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AN INSTRUMENT FOR MEASURING ANGLES 


Angles are measured with an instrument called a protractor. 
It has a semicircular edge marked off into 180°. The upper 
edge, MN, of its base is the diameter of the semicircle, and the 
arrow at A in the middle of JLN is the center. 


To measure angle BAC with a protractor, place the protractor 
over angle BAC so that the arrow of the protractor is at the 
vertex A, and the edge MN of the protractor lies along side 
AB of the angle, as shown above. Side AB of the angle should 
pass through the “ zero’ mark on the scale of the protractor. 
The side AC now points to 54°; hence angle BAC contains 54°. 


If either side of the angle is not long enough to meet the Deaths 
extend the side as much as necessary. 


Exercises 


1. Make angles like these and measure each with a protractor: 


Za 


2. Draw a circle with a 2-inch radius. Draw two diameters 
perpendicular to each other. Bisect each of the four angles 
thus formed and find with your protractor how many degrees 
each of the final eight angles contains. 
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MAKING AN ANGLE OF ANY SIZE WITH A 
PROTRACTOR 


1. Suppose you want to draw an angle of 54°. Draw line 
AB, which will be one side of the angle; let A be the vertex. 
Place your protractor over the line AB with the arrow at 
vertex A, and with the “zero” mark on the scale lying on 
line AB, as shown in the picture at the top of page 152. Next 
find the 54° mark on the protractor and put a dot by it on the 
paper. Call this dot D. Then take the protractor off the 
paper and draw line AD. You now have angle BAD, which 
contains 54°. 


2. Draw an angle of 76°,as explained above. Then check 
by measuring the angle again to see if it contains 76°. 


3. Make angles of 60°, 30°, 45°, 70°, 22°, 15° 
100°, 120°, and 135°. Write the number of de- 
grees in each angle, as shown here. Then meas- 


5 46° 
ure each angle again to check your work. 


How to Draw a Regular Pentagon 


The figure ABCDE has five equal sides; it is a regular 
pentagon. The five angles at the center 
are all equal. Since all the angles drawn 
around a point total 360°, each of these 
five angles must contain 4 of 360°, or 72°. 

To draw a regular pentagon, first draw 
a circle and its radius OA. Using OA as 
one side and O as vertex, draw an angle of 
72° with a protractor. This gives angle 
AOB equal to 72°. With OB as one side, draw another angle 
of 72° and call it angle BOC. Continue, using the second side 
of each angle as the first side of the next angle. Finally, join 
points A, B, C, D, and E in order. You now have a regular 
pentagon, ABCDE. 
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MAKING DESIGNS AND PATTERNS 


1. Using the method at the bottom of page 153, draw 
a regular pentagon in a circle whose radius is 1 in. Draw 
another pentagon with a 14-inch radius; a 2-inch radius. 

2. Draw a regular pentagon ABCDE ina 
circle whose radius is 1 in. Extend all the 
sides of the pentagon as shown here, and you 
will have a five-pointed star. 

38: Draw a regular pentagon in a circle 
having a 2-inch radius. Bisect the angles 
at the center and extend the bisectors to cut the circle. Then 
join in order all the points on the circle and you will have a — 
figure of ten equal sides, called a decagon. 

How many degrees should there now be in each angle at 
the center of your decagon? Measure each angle with a pro- 
tractor to see if it is exactly right. 


4. Divide a circle into twelve equal arcs. - 
Then join every fourth point to form the— 
design shown at the right. 


5. How many degrees will each angle 
contain if fifteen equal angles are drawn at 
the center of a circle? Draw fifteen such 
equal angles at the center and extend their sides until they 
meet the circle. Then draw a figure of fifteen equal sides. 


6. If you can make this pattern accurately, you are proficient. 
in geometric designing. First study the design carefully to see 
how each part of it is made. Then make it, letting the large 
rectangle be 74 in. long. When the design is finished, color it. 


AUN SVAN VNAUNOA 
COARTSAO DADO AAT 
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GRAPHS 
Circle Graphs 


You have learned to make bar graphs and line graphs. To 
show the relation of all the parts of 
anything to the whole of it, you often 
use a circle graph. A circle graph may 
be used, as at the right, to show that 
the kindergarten sold 10% of all the High 
tickets for a school play; the primary  \ School. 
grades sold 15%; the grammar grades, oy 
30%; and the high school, 40%. 


To show the kindergarten’s sales, you must ‘TycgeTs Sop FoR PLAY 
use 10% of the circle. There are 360° in a 
circle; 10% of 360° = 36°. Hence at the center of the circle you draw 
with a protractor angle a equal to 36°. 

Alongside of angle a draw angle b to show that the primary grades sold 
15% of the tickets. 15% of 360° is 54°. Hence angle b should equal 54°. 

How many degrees has angle c, which represents the grammar grades? 
After c is drawn, the rest of the circle will represent the high school sales. 
Do you have to draw angle d? 

As a check, find 40% of 360°, which gives 144° as the size angle d should 
be. Then measure angle d with a protractor to see if it equals 144°. 


To draw a circle graph when the parts of a whole are given as 
per cents, first multiply 360° by each per cent; then mark off at 
the center of the circle angles containing the number of degrees 
required to represent each per cent. 


Exercises 


1. Draw a circle graph to show the candy sales according to 
seasons: autumn, 26%; winter, 39%; spring, 21%; summer, 
14%. Compute the angles correct to the nearest whole degree. 

2. Draw a.-circle graph to show that a family used 20% of 
its income for‘food, 25% for rent, 163% for clothing, 284% for 
other expenses, and 10% for savings. 

SUM ARG eet) Goh 
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WHEN THE PARTS OF THE WHOLE ARE 
EXPRESSED AS NUMBERS 


Each day John spends 8 hr. in sleep, 6 hr. in school, 4 hr. in 
recreation, 4 hr. in work, and 2 hr. in eating. Draw a circle 
graph showing how John spends his day. 

The parts of John’s day are expressed 
as numbers instead of per cents. To 
draw a circle graph in this case, proceed 
as follows: 

1. Add all the hours, getting a total 
of 24 hr. in the day. 

2. Find what part of the day John 
spends in sleep. Since he sleeps 8 hr., How Joun Sprenps 
he devotes 38, or 4, of the day to sleep. THE Day 

3. Since the whole day is represented by a circle of 360°, 
4 of the day is represented by 4 of 360°, or 120°. Draw central 
angle a, of 120°, to represent the time John spends in sleep. 

4, Similarly, John spends 3%, or 4, of the day in school. 
Since + of 360° is 90°, draw angle b, of 90°, to show the time 
John spends in school. 

5. What part of the day is spent in eating? in work? Find 
how many degrees will represent each of these in the circle and 
draw angles ¢ and d. 

6. What does the remaining part ‘of the circle represent? 
How many degrees should there be in this part? Check your 
work by measuring angle e. 


Exercise 


A sum of $240 was donated to the Thanksgiving fund of the 
Burchard School. The Literary Society gave $70; the Art Club, 
$50; the Parents’ League, $64; the Tennis Club, $16; and the 
Athletic Association, $40. What part of the total sum did each 
of these organizations give? Show these facts on a circle graph. 
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DRAWING CIRCLE GRAPHS 


Draw circle graphs for ex. 1 to 7. Check the work. % 

1. A boy has a collection of 180 stamps, of which 80 are 
from countries in North America, 50 trom europe 20 from South 
America, and 30 from Asia. 

2. Ina class of 40 pupils, 9 were graded A on a test, 16 got B, 
10 got C, and the rest got D. 

3. In our school, 35% of the pupils gave English as their 
favorite study, 30% gave arithmetic, 20% gave history, and 
15% gave geography. 

4. Of the 250 graduates of a girls’ high school, 150 will go 
to college, 75 will go to work, and 25 will stay at home. 

5. Of 960 children in the Grace School, 240 are in the third 
grade, 200 in the fourth, 184 in the fifth, 128 in the sixth, 112 
in the seventh, and 96 in the eighth grade. 

6. Of the world’s telephones, 61% are in the United 
States, 29% are in Europe, and 10% are in all other countries. 

7. Japan produces 48% of the world’s raw silk ; China, 21%; 
Italy, 9%; and the rest of the world, 22%. 

8. Find in your geography book facts expressed as per 
cents of a whole. Show them on a circle graph. 

9. A telephone company published 
this graph to show its expenditures one 
year. Tell what this graph means. 
What should you do to find out if this 
graph is constructed correctly ? 

10. Dick figures that he spends 40% 
of his earnings for board, 25% for clothing, 
15% for incidentals, and 10% for recrea- 
tion, and that he saves 25%. Why can’t 
you show these facts on a circle graph? Correct the per cent 
that Dick saves and make the graph. 


Salaries 
and 
Wages, 
51% 


Materials 
and 

Rents, 

23% 
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MEASUREMENTS 
Squares and Rectangles 


You have seen that a four-sided figure containing four right 
angles is a rectangle. If its four sides are all of the same 
length, it is a square. 

A square whose sides are each | in. long 
is called a square inch. What is a square 
foot? a square yard? 

(1 sq. in.) When you find how many square inches, 
square feet, or square yards there are in a 
surface, you find the area of the surface. 

The figure at the right represents a rectangle 5 in. long and 
3 in. wide. By dividing it into square inches, 
you find that it contains 3X5, or 15, square 
inches. Hence its area is 15 sq. in. 


Area of rectangle = length * width 


1 square inch 


Letting A stand for area, 1 for length, and w for width, 
you can write the above rule in a kind of shorthand, thus: 


A = tXw 
This .is called a formula. You may also write it thus: 
A =lw 


When two letters are written side by side in a formula, you 
multiply them. Thus, /w means / times w. 


Exercises 


Find the areas of these rectangles, using the formula: 


tan. <2hin: 4. 3 yd.x74 yd. 7. 2.35 in. X1.3.1n. 
Ott Xoae, 5. 44 in. X34 in. 8. 9.41 ft.x8.5 ft. 
3. 6ftx4ft. 6 Sift x28ft 9. 8.5 ft.x4.25 ft. 


/ 10. Draw a rectangle 6 in. long and 44 in. wide. Divide> 
it into square inches and show that its area is 27 sq. in. 


FINDING AREAS Loy 


THE AREA OF A SQUARE 


Since a square is a rectangle having four equal sides, you 
find the area of a square by multiplying one side by itself. 
A square whose side is 4 in. long has an area of 4X4 sq. in., or 
16 sq. in. 

When you multiply a number by itself, you square the number. 
Thus, you square 4 when you multiply'4 by 4 and get 16. 
The square of 4 is 16. 

A brief way to write 4X4 is 4°, which is read ‘4 square.” 
The ? should be written a little above the number to be squared. 

If you represent each side of a square by s, the 
formula for its area is written as follows: 


A =3X¢s 


or, in shorter form, Amis" 


EXPRESSING DIMENSIONS IN THE SAME UNIT 
1. Find the area of a room 5 yd. long and 11 ft. wide. 


In finding the area cf a rectangle, you must express the length and the 
width in the same unit before multiplying. Both must be in inches or both 
in feet or both in yards, etc. In this problem, change 5 yd. to 15 ft. Then. 
the area is 15X11 sq. ft., or 165 sq. ft. 


2. At 40¢ a square foot, how much will the tile cost for a. 


bathroom floor 8 ft. 6 in. by 5 ft. 6 in.? 


First express 8 ft. 6 in. as 84 ft. and 5 ft. 6 in. as 53 ft. Then, since 
A = lw, the area is 84X54 sq. ft., or 462 sq. ft.. Tiling is sold by the 
whole square foot, hence 47 sq. ft. must be bought. 


Find the areas of these rectangles in square feet: 


3. 1 ft. 6 in.X9Q in. 7. 7 ft. 8 in.X7 ft. 6 in. 
4. 10 ft.X6 ft. 3 in. 8. 4 ft. 9 in. x2 ft. 8 in. 
5. 10 ft. 2 in. X18 ft. 9. 5 ft. 4 in.X5 ft. 3 in. 


6. 13 ft. 6 in. X12 ft. 10. 5 ft. 6 in. X4 ft. 3 in. 
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FINDING AREAS 


1. How much will it cost Mrs. Daniel to cover a floor 18 ft. 
by 14 ft. with linoleum at $2.10 per square yard? 


2. The linoleum that Mrs. Daniel buys (ex. 1) comes in 
strips 6 ft. wide. Draw a plan of the room and show how the 
strips are laid to avoid waste. How long is each 6-foot strip 
when it is ready to be laid? 


3. Linoleum may also be purchased 9 ft. wide or 12 ft. wide. 
Could Mrs. Daniel (ex. 1) use the kind which is 9 ft. wide? 
If so, show how the strips would be laid to avoid waste. How 
many running feet of the 9-foot width would she need? How 
could she use the 12-foot width without waste? 


4. At 28¢ per square foot, find the cost of cementing the 
floor of Mr. Hay’s cellar, which is 18 ft. by 20 ft. 4 in. 


5. Jane is making a patchwork quilt for a doll’s bed. It 
is to be 18 in. wide and 27 in. long. She wants each patch to 
be a 3-inch square. How many patches does she need ? 


6. At 36¢ a square foot, find the cost of tiling a bathroom 
floor that measures 7 ft. 6 in. by 6 ft. 


Oriental rugs larger than 9 ft. by 6 ft. are often sold to stores 
by the square foot. At $2.25 a square foot, find how much a 
store pays for one rug of each of these sizes : 


7. 8 ft. 8 in. by 9 ft. 10.. 6 ft. Sin. Dyes tt..9 ans 
8. 6 ft. by 10 ft. 8 in. 11. 6 ft. 3 in. by 9 ft. 6 in. 
9. 8 ft. by 10 ft. 3 in, 12. 8 ft. 9 in. by 11 ft. 10 in. 
Find the areas of these rectangles in square yards: 
13. 18 yd.X10 yd. 16. 183 yd.Xx13 yd. 1 ft. 
14. 72 yd. X7h yd. 17. 6 yd. 14 ft.x6 yd. 14 ft. 
15. 12 yd.X10 yd. 2 ft. 18, 11 yd. 1 ft.x7 yd. 14 ft 
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SQUARE MEASURE 


Review this table of square measure : 


144 square inches (sq. in.)= 1 square foot (sq. ft.) 
9 square feet = 1 square yard (sq. yd.) 
304 square yards = 1 square rod (sq. rd.) 


160 sq. rd. or 43,560 sq. ft. = 1 acre (A.) 
| 640 acres = 1 square mile (sq. mi.) 


Exercises 


1. By drawing a square foot on the board and dividing it 
into square inches, show that 144 sq. in. = 1 sq. ft. Also show 
that 9 sq. ft. = 1 sq. yd. 

2. May’s garden covers + A.; Rob’s is 125 ft. by 96 ft. 
Which garden is larger? how much larger? 

3. Mr. Allen’s garden is 40 rd. by 30 rd. How much 
fertilizer must he buy for it if 900 lb. are required per acre? 

4. Mrs. Jenkins sold a plot of her land 20 rd. by 28 rd. 
for $75 an acre. How much did she receive for it? 

5. Mr. Grant is building a concrete sidewalk 25 ft. wide 
and 108 ft. long. Find the cost at $1.95 a square yard. 

6. Mr. Marvin owns some land 66 ft. by 250 ft. Find, to 
the nearest hundredth, what decimal part of an acre he has. 


Tell what numbers should be put in place of the dots: 


7. 16 sq. yd. = ‘4 sq. ft. 11. $A. = F.Vsgq. rd. 

8. 320 acres = 6,8q. mi. 12. 2A. = sb dp ft. 

9. 450 sq. ft. = .2 «sq. yd. 13. +sq. mi. = /@VA. 
10. 180 sq. in. = eA: sq. ft. 14. 4356 sq. ft. = 2A. 


15. Mrs. Thompson’s dining room is 12 ft. by 14 ft.; her 
living room is 15 ft. by 18 ft. For one coat of varnish 1 gal. 
will cover 600 sq. ft. Find, to the nearest half gallon, how much 
varnish she must buy to give the floors of both rooms two coats. 


Zz 3 een 
Le 
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COMPARING GOODS OF DIFFERENT WIDTHS 
Hilda bought a yard of 36-inch linen for $1.85. May got a 
yard of 40-inch linen for $2.00. Which linen was cheaper? 


Hilda’s linen was 36 in., or 1 yd., wide and 1 yd. long. Hence she got 
1 sq. yd. of linen for $1.85. 
May’s piece was 40 in., or 14 yd., wide and 1 yd. long. Hence she got 


14 sq. yd. Since 14 sq. yd. cost .20 
$2.00, 1 sq. yd. cost $2.00+ 15, 999 +42 _ 200 Due 1.80 
or $1.80. er ang x ee 


Hence May’s piece was cheaper. 


To compere the prices of two materials of different widths, 
find the price of each per square yard. 


Exercises 


1. How many square yards are there in a yard length of 
18-inch linen? of 54-inch silk? of 32-inch velvet? c 
2. What price per square yard are you paying if you buy 
54-inch serge at $3.00 a yard? if you buy 45-inch serge at 

$3.00 a yard? if you buy 36-inch serge at $3.00 a yard? 
3. Find the price per square yard if you pay $3.00 a yard 
for 30-inch silk; for 36-inch silk; for 40-inch silk. 


To answer ex. 4, 5, and 6, refer to ex. 3. 

4. When the width of goods is less than 36 in., is the price 
per square yard more or less than the price per yard? 

5. When the width of goods is 36 in., how does the price 
per square yard compare with the price per yard? 

6. When the width of goods is more than 36 in., how does 
the price per square yard compare with the price per yard ? 

7. If 30-inch linen costs $1.50 a yard and 36-inch linen costs 


$1.90 a yard, which costs more per square yard? how much 
more per square yard? 


ees ae aaah 
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PARALLELOGRAMS 


You have learned on page 139 that lines like 
those at the right are called parallel lines be- 
cause they are always the same distance apart. 

You are now going to study a figure, ABCD, which 1 is called 
a parallelogram because its opposite sides 
are parallel. Sides AB and DC are parallel ? $ 
and sides AD and BC are parallel. The passlastaata << 
side AB, on which, the ° parallelogram 
stands, is its base and the dotted line DX, perpendicular to 
the base at X, is its height. 


The slanting side AD is not the height of the parallelogram because 
A is not aright angle. Is AD longer or shorter than DX? 


How to Draw the Height of a Parallelogram 


Since the height of a parallelogram is perpendicular to its 
base, you can draw the height with a ruler and a triangle. 


To draw the height of ABCD, 
lay a ruler along the base AB and 
place a triangle on it as shown here. 
Then draw a line m along edge H a 
of the triangle. This line is the 
height because it makes a right 
angle with the base. The height may be drawn at any point on the base. 
Hence n is also the height because it is perpendicular to the base and has 
the same length as m. 


Exercises 


1.. With your ruler and triangle draw parallelograms about 
the same shape as those below. Draw the height of each. 


a S\N 


2. Measure the base and the height of each of the parallelo= 
grams that you drew in ex. 1. 
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THE AREA OF A PARALLELOGRAM 


Draw a parallelogram ABCD and draw its height CX, as in 
Fig. 1. Cut off the triangle CX B with a pair of scissors and 


D C D (6) 
{ 
! 
A EXGMEE A x 
lirteb Jl Fig. 2 


place it in the position of M in Fig. 2. You have then built, 
from the parallelogram ABCD, a rectangle with the same base, 
the same height, and the same area as the parallelogram. The 
area of the rectangle equals its base times its height. Hence 
Area of parallelogram = base X height 
or, briefly, A= bi 
Here b stands for the base and h stands for the herght. 


Exercises 


1. Alice’s flower bed has the shape of a parallelogram with 
a base : 20 ft. and a height of 8 ft.. Find its area. 
Use the formula A = bh. If b = 20 and h = 8, what does A equal? 


2. Oak Street and Maple \ \ Nao 


Street are parallel streets which Washington Ave. 
cut Washington Avenue diago- 
nally. Lot A has a base of 200 ft. 
and a height of 80 ft. Lot B has 
a base of 200 ft. and a height of 
95 ft. Find the area of each lot. 


Find the areas of the following parallelograms: 


Bass HEIGHT Base Heicur 
SoU ft. O ft. 6. 14ft.4im. 124 ft, 
4. 14rd. 94 rd. Te 4 yd. 2 tt 3 vd ote 


B. 12) ft.co8) ft. & 15 ft,6in. 9 ft. 4 in. 
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TRIANGLES eed 


1. A triangle is a figure with three sides. Its base is the 
side on which it stands. Thus, the base of triangle ABC is 
AB. Name the bases of the other triangles below. 


C F 1h Z 
2. The height of a triangle is the distance from its highest 
point to its base. In the triangle at the right, 
the dotted line, which makes a‘ right angle 
with the base at X, is the height. Hence the 
height of a triangle is perpendicular to its base. 
You can draw the height of a triangle with a 
ruler and a triangle just as you draw the height of a parallelo- 
gram. (See page 163.) 


3. Draw triangles shaped like those at the top of the page. 
Draw the height of each, using a ruler and a triangle. 


1 
' 
| 
! 
1 . 
' 
' 
i 
' 
| 


sess 


Finding the Area of a Triangle 


From a piece of cardboard cut two triangles exactly like 
A and place them together to form B. You see that Bis a 


parallelogram made from 2 equal triangles; hence each tri- 
angle is 4 the parallelogram. Since the area of the parallelo- 
gram equals its base times its height, the area of each triangle 
is 4 as large. | 
Area of triangle = 4 X base X height 
bh 


That is, A=bh or A= ai 


{ 
} 


| -- 
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FINDING THE AREAS OF TRIANGLES 


Find the area of a triangular flower bed whose base is 30 ft. 
and whose height is 15 ft. 
Here b = 30 and h= 15. Using the formula 15 


30X18 
a 


A= a cou multiply 30 by 15 and divide by 2, as = 225 


shown at theright. The area of the bed is 225 sq. ft. 1 


Exercises 


1. In the garden at Seaside Park they 
are laying out 4 triangular flower beds, as 


shown at the right, each having a base of 
20 ft. and a height of 173 ft. What is the Wi NG 
total area of the 4 beds? 


2. The picture shows one end of Mr. Brown’s barn, It is 
made of what two kinds of figures? Find \ J 

its total area. The barn has two sides with 
a total area of 2560 sq. ft., and also another 
end just like that in the picture. How many 
gallons of paint must Mr. Brown buy td’ + 
paint the barn if 1 gal. of paint covers 
300 sq. ft.? The smallest size can holds 1 gal... | 


Find the areas of triangles with these dimensions: 


Bass Hxuicur , Bas Heicxr 
8. 94 rd. 7 rd. 9. 18yd.1ft. 6yd. 
4. 12 in. 7 in. / 10. 10ft.3in. 8 ft. 
5. 15 yd. 8 yd. 1115: ydaitt.” -.S yas 
6. 30 ft. 16 ft. 12. 20ft.6in. 10 ft. 
(Gut eau 13. 17ft.6in. 10 ft, 
B18 yd. 25 ft. 14, 12ft.Sin. 184 ft, 
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THE WINGED SKATERS HAVE A RACE 


1. In a sail race on ice skates 
where the boys used triangular 
sails, the rules said that no sail 
should contain more than 20 sq. ft. 
Find the areas of the following 
sails. Which boys were not al- 
lowed to compete? Which boys 
had little chance to win because of small sails? 


Bast or HbeicutT Basse or Heteur 
SaIu oF Saln ‘ SaIu oF SaIn 

Dick pe 5 it. bit. Fred, 5 ft. 6 ft. 
John, 6 ft. Toit. Paul, 6 ft. 62 ft. 
Ralph, 6 ft. 64 ft. Will, 53 ft. 63 ft. 
Harry, 53 ft. 72 ft. Earl, 53 ft. 74 ft. 


2. This picture shows George’s catboat. To get the area 
of its sail, draw line AC to divide 
it into two triangles. First find the 
area of triangle ACD, using AD as 
the base and CX as the height. Then 
find the area of triangle ABC, using 
AC as the base and BM as the height. 
By measuring, George found that 
AD = it.,.CX =.8 {t.,-AC = 21 it., 
and BM = 10 ft. What is the total 
area of the sail? 


Find the areas of these triangular sails, first expressing both 
the base and the height in feet : 


Base HEIGHT Base Huicur 
S70 ft Gains? 8’ ft. Gist ft 8 ft. 9 in. 
Ao Wott. 3 ine < .V1-tt. 7. 9 ft. 9 in. 7 ft. 6 in. 


5 iin 12h. 8. 9ft.4in. 7 ft. 6 in, 
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_TRAPEZOIDS 


This figure is a panera In a trapezoid two opposite sides 

D € are parallel, while the other two 

are not parallel. Thus, sides AB 

PR bay and DC are parallel, but sides AD 
A x B and BC are not parallel. 


The parallei sides 4B and DC are the bases, and DX is the 
height. The height of a trapezoid is perpendicular to its base. 


Which figures below are trapezoids ? Draw their heights. 


Vy 


Finding the Area of a Trapezoid 


Cut from paper two equal ein: 3 in. 
trapezoids like I and II. 
Make the upper base 3 in. re ian 
long, the lower base 5 in., wt (as 5 in. \ 3 
and the height 1 in. Turn- ~ 
ing II upside down and 6 Sin. sin. 
placing it at the side of I, 
you will get a long parallelogram QRST, as shown above. 

The height of parallelogram QRST is 1 in.; its base is 
5 in. + 3 in., or 8 in., which is the sum of the parallel sides of one 
of the trapezoids. The area of the parallelogram is 8X1 sq. in., 
or 8 sq. in. Since each trapezoid is half as large as the 
parallelogram, the area of one trapezoid is 4 of 8 sq. in. Hence 
you have this rule: 
height X sum of parallel sides 

2 


Let a = lower base, b = upper base, and h = height. 
Then a= net" o A= tho 


Area of trapezoid = 
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PROBLEMS ABOUT TRAPEZOIDS 


1. Mr. Carr has a lot shaped like a trapezoid. The parallel 
sides are 100 ft. and 120 ft. long, and the height 
is 60 ft. Find the area of the lot. 

Use the formula A= 4h(a+ 6). Since a = 120, 120 
b= 100, and h=60, the area=4X60X220. How do ake 
you get the number 220? What is the area of Mr. Carr’s lot in square feet? 


100 


60 


2. Walter made a sail in the shape of a trapezoid, with 
the upper base 3 ft., the lower 
base 6 ft., and the height 4 ft. 
George made a triangular sail 
with a base of 7 ft. and a height 
of 54 ft. Which sail’ has the 
larger area? how much larger? 

3. The stage of an auditorium is shaped like a trapezoid 
with bases of 30 ft. and 22 ft. and a wa 3 
depth of 14 ft. Find the area of the Grant Ave. 
stage floor. 

4. On this map Lot A has a height 
of 130 ft., while Lots B and C each 
have a height of 80 ft. Their other 
dimensions in feet are given on the 
map. Find the area of each lot. 


Find the areas of these trapezoids: 


Bases HEIGHT Basgs Hgiesr 

5. 8 in., 6 in. 4 in. 125806 Oo” 5/4” 

6. 1S tt.,.7 it. & ft. 12-pi 95:9" 37 876” 

Tem l2 it.0 Tt. felt: 14. 80 ft., 60 ft. 65 ft. 
8. 7 tied ft. 210 ft: 15, 38 ft., 27 ft. 208 ft. 

9. 30 ft., 20 ft. 14 ft. 16. 42 yd.,5h yd. 6 yd. 

10. 15 rd., 12 rd. 8 rd. 17. 104 rd.,12rd. 8rd. 


11. 20yd., 22 yd. 19 yd. 18. 8Lyd., 72 yd. 64 yd. 


PO 
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JA 


*  §$OME INTERESTING KITES 


In ex. 2, 4, and 5, find results to nearest tenth. 

1. The kite shown here is called a Chinese junk kite. The 
three upper trapezoids represent sails 
and the dark trapezoid at the bottom 
represents the hull of the junk. The 
pulling or lifting power of a kite de- 
pends upon its total surface or area. 
Find the total area of the sails and the 
hull of this kite. The dimensions in 
inches are given on each trapezoid. 
2, In a gentle breeze the wind pushes 
against a kite with a force of 2 lb. for 
each square foot of the kite’s area, while 
in a strong breeze the pressure averages 
34 lb. per square foot. How many 
pounds of pressure would there be 
against the Chinese junk kite in ex. 1 in 
a gentle breeze? in a strong breeze? 


3. In this butterfly kite, each wing is the same size. To 
find the area of the right wing, 
divide it into two trapezoids, 
ABFE and EFDC. What lines’ 
form the bases and the height of 
each trapezoid? Find the area of 
the right wing if AB = 14 in., 
EF = 3. ft; €D = 8 ing) OD = 
18 in., and HO = 4 in. 

4. Find the total area of the 
butterfly kite in square feet if the area of the body (the 
shaded part) is 72 sq. in. For each wing use the area in ex. 3. 

5. How many pounds of pressure would there be against 
the butterfly kite in a gentle breeze? (See ex. 2 and 4.) 


IMPROVEMENT ‘TEST 


IMPROVEMENT TEST No. 12 


Test 12A— Reduction (Time 3 min.) 

Change to decimals: 
1. 47% 2. 6% 3. 375% 4, 284% 
6. 85% qo 19, 8. 400% 9. 1000% 


Change to common fractions in lowest terms: 
11. 80% 12. 28% 13. 873% 14. 64% 


Change to per cents: 
16. 2 17. 2 1807 19. .45 


10. 


Test 12B— Comparing Numbers (Time 3 min. after copying) 


What numbers should be put in place of the dots? 
1. 46 is...% of 92 


8. 51is...% of 600 
5. 207 is...% of 450 


2. 9lis...% of 140 
4. 161 is...% of 2300 
6. 145 is ...% of 2000 


Test 12 C — Per Cent of Increase (Time 4 min. after copying) 


These numbers show the total sales of stores for two successive 


months. Find the per cent of increase: 


1. $2475; $3168 2. $7456; $9320 3. $3430; $9604 


Nors. In scoring a test like Test 12 A, first find what per cent of the 
examples you have right. Then find your score from this per cent, count- 


ing 88% as 9, 84% as 8, etc. 
8. U. AR. —H. G. —12 
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THE CIRCLE 


On page 141 you learned how to draw a circle. A ine 
ee drawn from the center to a point on the circle 
os ——eee is. a radius. A line drawn through the center, 


Ves with its ends on the circle, is a diameter. You 


see that a diameter is twice as long as a radius. 


eee All the radii of a given circle are of the same 
length. Are all the ‘diameters of a given circle 
also equal in length? 

The distance around a circle is called its circumference. 


Comparing the Circumference with the Diameter 


Bert Gray was told that the 
length of the circumference of 
any circle is always a little over 
3 times the length of its diame- 
ter. To find out if this is true, 
Bert measured the circumfer- 
ence and the diameter of his 
bicycle wheel as follows: 

To find the circumference of 
the wheel, Bert chalked a mark on the tire and placed the 
wheel so that this mark touched a certain point on a straight 
line on the floor. He then rolled the wheel along the straight 
fine until the mark on the tire again touched the floor. The 
wheel had then gone around once. Bert next measured the 
distance on the straight line between the starting and stopping 
points, and found that it was 88 in. Hence the circumference 
of the wheel was also 88 in. 

Bert then measured the diameter of his wheel and found 
that it was 28 in. long. He divided 88 by 28 and obtained 
34, or 3.14. Hence the circumference of the wheel was 3.14 
times as long as its diameter. 
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MEASURING CIRCLES 


1. On page 172, why didn’t Bert measure the circumference 
of the wheel with a ruler? 

2. Anna rolled a plate along a straight line and found that 
its circumference was about 254 in. 2 
long. She then measured the 201 UES ea AG _ 402 _ 
diameter, which was about 74% in. EPO ry ee by 
By dividing, she found that the 1 
circumference was about 3.16 times as long as the diameter. 


3.16 


3. Measure, to the nearest 3), in., the circumference and the 
diameter of a bicycle wheel, a plate, and other circular ob- 
jects, using Bert’s method. Divide the length of the circum- 
ference of each by its diameter, and enter the result, to the 
nearest hundredth, in a table like this: 

OxsecT CIRCUMFERENCE DiaMeteR  Circum.+ Diam. 
Bert’s bicycle wheel 88 in. 28 in. 3.14 
Plate Anna measured 254 in. 7243 in. 3.16 
Wheel I measured 
Plate I measured sete 
Phonograph record 2 
Automobile tire cee 


Hoop 

Saucer 

. Tomato can 
The circumference of a tin can is found by making a mark on one of the 

circular ends and rolling the can on its side so that the circular end follows a 

straight line. The diameter is the greatest width across the end of the can. 


TTT 
THE 


Se a COS AN sas 


4. Compare the results in the last column of the table in 
ex. 3. Is the circumference of each circle a little over 3 times: 
as long as its diameter? 

If you find any result in the last column which is smaller than 3 or 
much larger than 3, you have made a mistake, which is probably due to. 
some inaccuracy in your measurements. In such a case, carefully re- 
peat your measurements and divide again to see if you can get a result. 
closer to 3.14. 


pe 
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A QUICK WAY TO FIND THE CIRCUMFERENCE 


If the measurements of circumferences and diameters on 
page 173 were made very carefully, you would find that the 
circumference is always 3.14 times as long as the diameter. 
Therefore if you know the diameter of a circle, you can mul- 
tiply it by 3.14, or by 34, to find the circumference. 

Circumference = 3.14X Diameter 

Let C stand for Circumference, D for Diameter, and the 

Greek letter + (pronounced “ pie ”’) for 3.14. Then 
C=cxD or C=aD 


Since a diameter equals twice the radius (r), you may write 


Der 
Hence C=n7r2r 
which is the same as C=2arr 


The letter + represents 3.1416, to the nearest ten-thousandth; but 
it is usually more convenient to let + = 3.14 or 34. 


Finding the Circumference by the Formula 


1. Find the circumference of a wheel 14 in. in diameter. 
Using the formula C = 7D and letting = 34, you have C = 22X14. 
2. If the radius of a wheel is 14 in., find the circumference, 
using the formula C = 2 rr and letting 7 = 34. 
Using x = 34, find the circumferences of these circles: 
3. 7r=21ft. 6 D=50ft. 7% r=Tyd. 9. D=3mi. 
/r=35in. 6. D = 38in. 8 r=6ft. 10. r = 140 yd. 
Tell what numbers should be put in place of the dots, first 
letting a = 3.14 and then letting r = 34. Compare the answers: 


Ww 


Ct TiAl = Zonk 15. TED ee D1 Oe 
19, Th POO 46. “Tf 40 Woe ere 
13. Ifr=49,0 =... 17, If.ps5G, tee oe 


Mf D = 42,0 = 100% 18 fF Die eee ee 


Geis 
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WHICH CHILD HAD THE LONGER RIDE? 


In the following problems, let r = 34. 

Joan and Bob are on the merry-go-round. Bob’s horse is 
15 ft. from the center and Joan’s f 
is 12 ft. from the center. 

1. Which child rides farther 
in 1 revolution of the merry-go- 
round? how much farther? 


The distance of each horse from the 
center is the radius; the distance 
each child rides in 1 revolution is the 
circumference of the circle. 


2. How much farther does one child ride than the other in 
7 revolutions of the merry-go-round? in 30 revolutions? 

3. If Joan’s horse were 14 ft. from the center and Bob’s 
11 ft., how much farther would Joan go in a ride of 35 revolu- 
tions than Bob. 

Other Problems 


1. A bicyclist rides around a circular track 150 ft. in diameter. 
How far does he ride in 1 trip? in 5 trips? How many times 
must he go around the track to go 1 mi.? 

_ 2. If the track m ex. 1 is 25 ft. wide and 
the inner diameter is 150 ft., find the diame- 
ter of the outside edge of the track. In one 
trip around the track, how many feet farther 
must a bicyclist riding on the outside edge 
go than one on the inside edge? 
Find the distances around circular tracks with these dimensions: 


8. A radius of 91 ft. 7. A diameter of 196 ft. 
4. A radius of 42 ft. 8. A diameter of 168 ft. 
5. A radius of 48 ft. 9. A diameter of 200 ft. 


6. A radius of 54 ft. 10. A diameter of 420 ft. 


ie 
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A FORMULA FOR THE AREA OF A CIRCLE 


Mr. Bruce is cementing the bottom of a circular skating 
rink whose radius is 10 yd. He must find its area in square 
yards in order to find out how much cement to order. 

Mr. Bruce has learned that the formula for the area of a 
circle is A = ar?. This formula means that the area (A) equals 
34 times the square of the radius (7°). 7? means rXr. 

Mr. Bruce uses the formula thus: 


The formula is: A=rr 
Since r = 10, A = 34X10X10 
Or, A= 3142 


Hence the area of the rink is 314? sq. yd. aN 
You can better understand the meaning of 7? by 


studying the figure at the right. The square OX YZ ly 
has each side equal to a radius (r) of the circle; there- 

fore its area is rXr, or r?. The area of the circle is a 
37 times as large as the area of this square, or zr. 


Exercises 


1. Use the formula to find how many square feet of cement 
are Beeded for a circular rink 35 ft. in radius. 

. Measure, to the nearest sixteenth of an inch, the diameters 
of at least four of the following: a round table, a large coin, 
a circular centerpiece, a round cake, the top of a tin can, a 
phonograph record, the bottom of a pail. Find the radius of 
each and then compute the area. 

3. Amy has a circular flower bed 16 ft. in diameter and an- 
other bed 144 ft. square. Which is larger? hoy, much heen 


Find the areas of circles with these radii. (Use 7, #2 All y 


4, 28in. 6 7mi. 8 18 yd. 19-63. in.) 12. 49 yd. 
5. 42 in. --7.-30-4t./ 9.177 yd / /11. 35 fen oeeas ie, 


Sa 


A } 2) \ :) ¢ 


é je iF Ct 
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TESTING THE FORMULA FOR THE AREA OF A_ | 
CIRCLE 


You can test the formula A = m7’ to see if it is true. 
On squared paper, draw a esc 10 units in radius, as below. 
Draw the square 


ABCD. Since each + ' Bot 
side of ABCD is [1 | El 
equal to a radius, \7] 7 
its area is rXr, or, “ 3 
r’, If the formula | 9 
A =r? is correct, [ Puli 


| 


= 
is 


the area of the circle - nt 
is 3.14 times the 
area of the square 


ABCD. 

The square ABCD | 
contains 100 small 
squares in all. } 


Now count the)" BES ar ae ae ee | ie 


small squares in the*shaded quarter of the circle. If any par 
of a square is less than a half square, drop it; if it is larger 
than a half square, count it as a whole square; if it is a half 
square, count it as a half square. 

In the top row of the shaded part, beginning at the left, the first square 
is a whole square, the second and third squares count as whole squares, 
since each is larger than a half square, and the fourth (last) square is 
dropped because it is less than a half square. Hence the top row counts as 
3 squares in all. Write 3 in the column at the right. 

In the second row, the first four squares are whole squares, the fifth 
counts as a whole square, and the sixth (last) square is dropped. Hence 
the second row counts as 5 squares. Write 5 in the column at the right. 

The third row has 6 whole squares and 1 half square, or 65 squares. 

Count the squares in each of the other shaded rows in the same way. 
Adding the numbers in the column at the right, you get 78 squares in this 
quarter of the circle. 
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TESTING THE FORMULA (Continued) 


Since the shaded quarter of the circle contains about 78 
squares and since all the quarters of the circle are equal, the 
entire circle contains about 4X78 squares, or 312 squares. 

Now compare the area of the circle, which is about 
312 squares, with the area of ABCD, which is 100 squares. 
Dividing 312 by 100, you find the area of the circle to be about 
3.12 times ABCD, or 3.12 7°. This is close enough to 3.14 7’, 
or mr, to show that the formula A = 7? is correct.\ If you 
had been able to measure the parts of the small squares more 


exactly, you would have found the area to be 3.14 TOES 


Finding Areas of Circles 


\ 


ON 


1. On squared paper draw a circle with a radius of 20 squares. 
Find its area by counting the squares and also bythe formula. 


How closely do the two results agree ? 
2. In a field a horse (H) is tied to a post 
(P) by a rope 24 ft. long, as shown at the 
right. How many square feet has he to RB 
graze in? 
(3,) Jim stained the top of a circular table 


34 ft. in diameter. How many square feet did he stain? 


4. Ruth’s birthday cake was baked in a round pan 14 in. 
across; Ann’s was baked in a rectangular pan 14 in. long and 
11 in. wide. Both cakes were of the same 
height. Compare their sizes. 


5. A circular garden plot 32 ft. in diameter 


In the following exercises, let r = 34. 


contains 2 flower beds, each 16 ft. in diame- [roman tov. 
ter, as shown at the right. The rest of the Cae ae, 
plot is to be sown with grass. How many 
square feet are left for grass? 
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REVIEW PROBLEMS 


1. Draw a bar grapk showing that the numbers of miles of 
railways in certain countries are as follows: Brazil, 17,907; 
China, 6818; Germany, 35,209; Norway, 2141; Russia, 
. 42,504; United Kingdom, 23,734. Let 1 square = 10,000 miles. 


2. Draw a line graph to show the daily attendance record 
of your class last month. Did the attendance improve? 


3yLast year, $8104.32 of the total sales of Mr. Hadley’s 
general store covered the cost of the goods, $2782.08 covered 
overhead expenses, and $1209.60 covered profits. Find what 
per cent of the total sales each of these items was. Then show 
these per cents on a circle graph. 


4, James Horton, a hardware dealer, ordered from Paul 
Brooks 12 kettles @ $1.70, 8 carpet sweepers @ $3.75, 4 wheel- 
barrows @ $2.85, and 24 tool grinders @ $3.20. The discounts 
were 334%, 10% and the terms were 30 da. net, 2% 10 da. 
Mr. Horton paid in 5 da. Make out and receipt the invoice, 
indicating the discounts and the net amount. Write the check 
which Mr. Horton sent to Mr. Brooks. 


5. On Jan. 1 Mrs. Peel put $600 in a savings bank at 4%, 
compounded quarterly. On Mar. 24 she needed $600 to pay 
a bill. Instead of withdrawing the money from the bank, she 
borrowed $600 for 30 da. at 6%. How much did she save or 
lose by not withdrawing the money ? 

6. Using the 6% method, find the bank discount and the 
proceeds if you borrow $850 for 72 da. at 7%. 

7. Ann keeps her money in a bank at 44%, compounded 
quarterly. On Apr. 1 she had $48 in the bank. She deposited 
$12 on Apr. 2, withdrew $4 on Apr. 26, and deposited $24 on 
May 15 and $8.70 on June 8. Make out the page in her pass 
book for this period. How much had she in the bank on July 1, 
including interest ? 


Ay be 
alee 
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err | is REVIEW 
. UF ind the interest on the following by the 6% method: 
\) 1.-$800; 60 da. at 6% 6. $1000; 6 da. at 5% 
“9. $450; 90 da. at 6% _(T. $2500; 10 da. at 6% 
3. $100; 36 da. at 6% 8. $3600; 126 da. at 6% 
4. $400; 30 da. at 5% 9. $1200; 100 da. at 6% 
5. $900; 66 da. at 5% 710? $5000; 130 da. at 5% 


Find the exact interest, to the nearest cent, on: 
cen ds $660 for 50 da. at 6% 16. $956 for 146 da. at 7% 


12. $820 for 60 da. at 7% 17. $200 for 157 da. at 6% 
13. $438 for 67 da. at6% ~ 18. $610 for 101 da. at 4% 
14. $700 for 55 da. at 5% 19.. $207 for 219 da. at 5% 


15. $350 for 74 da. at4% 20. $600 for 307 da. at 7% 


‘ind the proceeds on notes for these amounts, ‘discounted at 6% 


“BL. $500 due in 96 da. B5.) $960 due in 2 mo. 6 da. 
22. $620 due in 72 da. 26. $640 due in 2 mo. 18 da. 
23. $240 due in 102 da. $27) $360 due in 3 mo. 12 da. 
24. $426 due in 120 da. | 28. $280 due in 4 mo. 15 da. 


Find the areas of rectangles of these dimensions: 
29..6hin.X6in. 32. 1d rd. — rd. 35, 6.1’X2.2' 

30. 8Lft.x5ft. 388-64 yd.x229d. 36. 4.3’Xx3.8' 

31. 3h yd.x2 yd. 34. 94 rd. X34 rd.) 3%, 0°57 Xie 
Find the areas of these parallelograms: 

38. Base 104’; height 6’ 40. Base 15”; height 61’ 

39. Base 123’; height 18’ 41. Base 11”; height 45" 
42. Find areas of triangles wie dimen as in ex. 38-41. 
Find the circumferences and the areas of circles with radii of: 

43. 7in. 44 14 ft. 45. 4 mi. 46. 35rd. 47. 12 yd. 


CHAPTER IIt 


THREE TYPES OF PROBLEMS IN PERCENTAGE 
Last year you used per cents in three types of problems: 
1. A bronze statue weighing 50 lb. is 88% copper. How 
many pounds of copper are there in the statue? 
Here you find a given per cent of a number. 


To find 88% of 50 lb., first change 88% to .88. Then multiply 50 by 
88, which gives 44.00, or 44. 

There are 44 lb. of copper in the statue. 

Check the work by going over it again. 


2. Mr. Orr earned $40 last week. He saved $3. What per 
cent of his earnings did he save? 

Here you find what per cent one number is of another. 

First find what fractional part $3 is of $40. 075 mn 7% 


$3 is 33, of $40. Changing 5 to a two-place 40)3.00 

decimal, you get .074. Since per cent means 9 

hundredths, .074 = 74%. , 2 80 
Mr. Orr saved 74% of his earnings. 20 


Check by taking 74% of $40 to see if it equals $3. 


8. Jack receives $9 for selling a radio. If this is 15% of 
the price of the radio, find the price of the radio. 


Here you find a number when a per cent of it 1s given. 


15% of the price = $9.00 
Then 1% of the price = $9.00 + 15, or $.60 
and 100% of the price = 100 $.60, or $60.00. 


Since 100% of the price is the entire price, the radio costs $60. 
To check, see if 15% of $60 equals $9. 
; 181 
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A BOYS’ SWIMMING CLUB 


Check all answers as shown on page 181. 


1. Of the 250 boys in the Drake School, 72% are in the 
Swimming Club. How many of the boys are in this club? 


2. Of the boys in the club, 15% are on the swimming team. 
How many boys are on the team? 


3. Last year the team won 15 of the 25 swimming meets they 
were in. What per cent of the meets did they win? 


® This year the team has 30 meets. How many must 
they win in order to win the same per cent as last year? 


5. The captain has won 172 races in 6 yr. This is 86% of 
the races he has been in. How many races has he been in? 


Other Problems 
1. Jim sells brushes and receives as pay 30% of his sales. 
Find the amount of his sales on a day when his pay is $6.90. 


2. An iceberg rises 45 ft. above the surface of the sea. This 
is 10% of its height. How high is the iceberg? 


3. Of the 20 pupils in Joe’s class, 17 had perfect attendance 
during May. What per cent of the class was that? 


4. Edna gives 45% of all she earns to her mother. How 
much does she give her mother in a week when she earns $18.60? 


Tell what numbers should be put in place of the dots: 


5. 4% of $1700 is... 12. 14% of ... is $28 
6. 22% of $7.50 is... 13. 16% of ... is $96 
7. 45% of $8.80 is... 14. 30% of ... is $36 
8. 16% of $2550 is... 15. 35% of ... is 105 
9. 85% of $3800 is... 16. 10% of ... is 565 
10. $24 is...% of $80 17. $9 is ...% of $40 
11. $17 is... .% of $25 18. $7 is ...% of $200 
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eZ a a 
si BUYING AT A BARGAIN SALE 
Gould’s Store had a bargain sale at which the prices of all 
the goods were reduced. Such a reduction in price is called 
discount. Gould’s advertised all hats at 20% discount, all 
coats at 15% discount, and all dresses at 25% discount. 


1. Jane bought a coat that had cost $65. At 15% off, how 

much was her discount? How much did she pay for the coat? 
2. Mrs. Brown bought a dress regularly priced at $24.80. 
At 25% off, how much discount did she receive? How much 
did she pay for the dress? 

3. Mrs. Kennedy bought two hats which had been priced 
$3.75 and $4.25 before the sale. What was the amount of 
discount on each? How much did she save in all by buying 
the hats at the sale? 

4. Mary bought for $4.50 a dress that was marked $6. 
How much discount did she get? What per cent of the regular 
price was the discount ? 

5. Mr. Blake has 450 pairs of shoes which are marked $7.50. 
He plans to reduce the price to $6 a pair. What per cent of 
discount should he advertise? 

6. If you want to offer for $21.60 a coat marked $24, what 
rate of discount should you advertise? 


Using the regular price and the per cent of discount gwen 
below, find the amount of discount and the sale price: 
7. Stove, $38, 30% off 9. Dress, $14, 20% off 

8. Watch, $12, 10% off 10. Canoe, $45, 334% off 
11. Radio set, $50.75, 25% off 
12. Lawn mower, $17.85, 10% off 
13. Fountain pen, $7.50, 20% off 
14. Tennis racket, $5.75, 30% off 
15. Vacuum cleaner, $59.60, 25% off 
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ESTIMATING RESULTS IN PERCENTAGE 


Review these fractional equivalents of per cents: 


50%= $ 33% =4 1% =F WH= +4 
25% = 4 662% = 4 374% = 2 40% = 2 
75% = 2 16E%=$ OG =F 0% = 3 
10% = +5 834% = 2 874% = 80% = 4 


These fractional equivalents are often useful in estimating 
results. Suppose you are told that 73% of the 200 children 
in a school were promoted. Since 73% is almost 75% and 
75% = 2, you know that almost ? of the children, or about 
150 children, were pypmoted. 


# > “ 
mn (ae Exercises 
a 


Give the approxtmate fractional equivalent of each: 
Thus, 34%; which is a little over 332%, is a little over . 


1.34%. 61% 36% .31¢ “79% -3995 199.9 2ee 
Oo. 76% w52 ~=—BS 9% SSG. 125 17%. Oe ses 


3. In the Sutton School 16% of the 180 pupils are over 14 yr. 
of age. About what fractional part of 180 is that? Estimate 
roughly how many of the 180 pupils are more than 14 yr. old. 

4. Only 41% of the 15,000 qualified voters of Bridgewater 
came to the polls last November. About how many of the 
voters of Bridgewater came to the polls? 

5. Of the 3200 pupils in a high school, 88% were born in 
America. Estimate how many were born in America. Then 
find out exactly how many were born here. 


Estimate the approximate values; then find the exact values: 


6. 52% of 700 9. 19% of 455 12. 12% of 728 
7. 65% of 660 10. 23% of 820 13. 27% of 940 
8. 84% of 240 11. 32% of 432 14. 81% of 250 
maa 
2 D> 


be 
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IMPROVEMENT TEST 


IMPROVEMENT TEST No. 13 


Test 13 A — Addition 


Bul 
43736 
47088 
26925 
30849 
56246 
69580 
54857 


\Test 13 C — Subtraction 
2. 


957142 


769834 


753810 


168852 


840909 


368579 


10. 


785000 


96023 


808239 


114672 


927859 


546863 


891 
675 
539 
736 
O19 
OMT. 
196 


821° 


615 
360 
254 
884 


2. 498 3. 
183 
62a 
478 
295 
des 
461 
yD 7 
236 
147. 
599 
319 

Test 13 B — Addition 

63-2 

2. 81865 

53928 

34376 

89969 

39100 

DI IOWer 

60528 


3. 


7. 


11. 


(Time 4 min.) 


4, 516 
588 
934 
746 
599 
648 
869 


424 


365 
953 
544 
625 


(Time, 3 min.) 


= 


56.398 
58789 
12720 
34556 


(Time 3 min.) 


156020 


78609 


679139 


392140 


638636 


3719257 


4. 


12. 


185 


% 


5. 636 
698 
959 
313 
165 
486 
ts 
274 
S23 
tot 
678 
454 


Bie) 
16838 


44436 
50728 
67469 
593543 
49670 
63349 


800000 
25482 


~« 892377 


459397 


475282 
139708 
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WHAT A PROFIT OF 9.7% MEANS 


Last year the total sales of the Ives Car Company were 
$1,955,000, and 9.7% of these sales was profit. How much was 
the company’s profit last year? 


First change 9.7% to a decimal. To do this, write 9.7% as 7%. Then 
divide 9.7 by 100 by moving the decimal point two places to the left; 
this gives .097. Hence 9.7% = .097. To find the company’s profit, 
multiply $1,955,000 by .097. What is the company’s profit ? 

Check the multiplication by going over it again or by casting out 9’s. 


To change a per cent to a decimal, drop the sign % and move 
the decimal point two places to the left. 


Thus, 27.8% = .273; 6.45% = .0645; 0.38% = .003. 


Finding Profits 


1. Mr. Rose averages.a profit of 13.5% on his sales. Express 
13.5% as a decimal. What is Mr. Rose’s profit when he sells 
$460 worth of goods? $380 worth? $500 worth? 

Express these per cents as decimals: 
2. 146% 4. 174% 6. 88.25% 8 82% 10.037 
3°°36.1%°° 6... 99.3%" “Ts 62.3307" 9a Soc. ells Ofc 


Find these profits correct to the nearest cent: 
12. 15% of $850 16. 3.4% of $730 20. 0.6% of $1450 
13. 1.5% of $850 17. 2.5% of $775 21. 0.8% of $2050 
14. 15.5% of $850 18. 6.3% of $862 22. 50.8% of $1800 
15. 1.55% of $850 19. 5.7% of $104 23. 4.25% of $6600 
24. A candy factory sold $31,000,000 worth of candy in a 
year at 4.1% profit. How much profit was that? 


25. The United States produces 580,000,000 tons of coal 
yearly, of which West Virginia produces 15.7%. How many 
tons of coal does West Virginia produce in a year? 
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FINDING PER CENTS TO THE NEAREST TENTH 


Arthur borrowed $120 for 1 yr. from Mr. Gordon and paid 
him $3 interest What rate of interest did he pay? 


The rate was 73,5 of $120. Changing ;3, to 025 = 2.5% 
a decimal, you get .025. To change .025 to a per 120)3.000 
cent, move the decimal point two places to the 2 40 


right and annex the sign %, just as you do in PPS 

changing .46 to 46%. You find that .025 = 2.5%. 600 
Hence Arthur paid interest at the rate of 2.5%. 600 
Check the work by finding 2.5% of $120 to see if you get $3. 


To change a decimal to a per cent, move the decimal point two 
places to the right and annex the sign %. 


Thus, .153 = 15.3%; .1825 = 18.25%; and .007 = 0.7%. 


/ 7) f Exercises 
: Pg ee ( “VY AL ‘42 
y Change these decimals to per cents: 


Bi) CANOE <b 87> 28 10), 206TH 19 0875 
9 432. 6. 125 8 095 11. 4933 14. .0909 
3. 625 6. 048 9. 003 12. 6667 15. .0625 


16. Ed sold an automobile for $480 and received $12 com- 
mission. What per cent of the selling price was that? 

17. The Red Lion team won 18 out of 26 games. Find, to 
the nearest tenth of 1%, what per cent of the games they won. 


Changing 48 to a four-place decimal, you get .6923, or 69.23%. Correct 
to the nearest tenth of 1%, 69.23% is 69.2%. 

Hence the team won 69.2% of the games. 

Find per cents in ex. 18 to 22 to the nearest centh of 1%. 


18. Louise spends $18 of her salary of $28 for room and board. 
What per cent of it does she spend this way ? 


Find what per cent the first number is of the second: 
19. 42, 160 20. 43, 75 21. 85, 400 22. 87, 350 


Ss. U. AR. —H. Ga. —13 
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COMPUTING THE STANDING OF BASEBALL CLUBS 


Here are the actual records of the number of games won 
and lost up to a certain 
date by the teams of the _|_————_—— 
National League. The | Pittsburgh . 


Team 


standing of the teams is epee 
found by computing, to Chicago é 


the nearest tenth of 1%, Brooklyn. 
what per cent each team | New York . 


has won of all the games Boston 
it has played. Philadelphia 


1. The Pittsburghs have won 54 games and lost 39 games; 
hence they have played 93 games in all. To 5806 
learn their standing, find what per cent 54 is 


of 93. Carry the result to four decimal places. cabrpeie 
This gives .5806, which is .581 correct to thou- “750 
sandths, or 58.1% to the nearest tenth of 1%. 7 44 
The newspapers usually report the standing of the * 600 
clubs as shown in Column A at the top of the page. 558 
This method is used only in baseball records and is “42 


never found in other statistical reports. The letters P. C. 

above a column mean per cent; hence the numbers under P. C. in Column A 
should represent per cents. But the rating .581 does not represent .581%, 
since the Pittsburghs have won 58.1%, and not .581%, of their games. 
Hence, to be technically correct, the ratings should be written as shown in 
Column B. In Column 4, where the ratings are reported as three-place 
decimals like .581, it would be correct if the heading were “Rating” or 
“Standing” instead of P. C. 


2. Find, to the nearest tenth of 1%, what per cent of all . 
its games each of the other teams above has won. 

3. What would the ratings of the Bostons and of the Phila- 
delphias be if they were found only to the nearest whole per 
‘cent? Could you then tell which of these teams is ahead? 
Then why are the ratings computed to the nearest tenth of 1%? 
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WHICH TEAM WAS AHEAD? 


When the Chicagos had won 50 games and lost 48, the 
Brooklyns had won 51 games and lost 49. Compute the 
standing of each team to find which team was ahead. 

If the standings of both teams are computed to the nearest tenth of 1%, 
you find that each team won 51.0% of its games. Hence the teams seem 
to be tied. But if the computations are carried to another decimal place, 
the Chicagos have 51.02% and the Brooklyns 51.00%; hence the Chicagos 
are ahead. When two teams stand the same to the nearest tenth of 1%, 
the results are found to the nearést hundredth of 1% to determine which 


team is ahead. 
Exercises 


Find ratings to the nearest tenth of 1%. If two ratings then 
seem equal, find them to the nearest hundredth of 1%: 


(4. > American LeaGue 2. AMERICAN LEAGUE 
Team | Won | Lost | P. C. ark Team Won | Lost | PCs 
New York .| 64 | 34 New York .| 65 | 34 
Cleveland .| 56 | 44 Cleveland .| 57 | 44 
Philadelphia | 51 | 47 Philadelphia | 51 | 48 
Detroit . .| 52 | 48 Detroite.. | |52=-40m 
Washington | 48 | 46 Chicago . .| 51 | 49 
Chicago . .| 50 | 49 Washington | 48 | 47 | 
Me Louis’. | 41. |57 Sta Wouisve A letieos 
iBostone. 2 |) 30% 67 Boston “ez 3lo |) 67 
3. NATIONAL LEAGUE 4. NationaL LEAGUE 
Team Won | Lost | P.C. ; Team Won | Lost | P.C. 
Pittsburgh .| 62 | 46 Pittsburgh .| 65 | 47 
St; Louis ./j 65 | 50 St. Louis .]| 69 | 50 


Cincinnati .| 68 | 51 
Chicago . .| 61 | 57 
New York .| 58 | 58 
Brooklyn .| 57 | 64 
Boston . .| 47 | 70 
Philadelphia | 43 | 71 


“Cincinnati .| 65 | 51 
New York .'| 58 | 54 
Chicago... | 59 | 55 
Brooklyn .| 55 | 62 
Boston . .| 47 
Philadelphia | 42 
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FINDING BATTING AVERAGES 
1. When Bell of St. Louis had been at bat (A. B.) 386 times, 
he had made 136 hits (H.). What was his batting average? 


You must find what per cent his number of hits was of the number of 
times he had been at bat. Since 136 is 35.2% of 386, Bell’s average was 39.2%. 


2. Find the batting averages of these players, to the nearest 
tenth of 1%. If this gives two players a tie, find their averages 
to the nearest hundredth of 1%: 


Player isrwlwee. |preeme Player Ave. | a Eke 
Brown . ./ 389} 133 Goslim oto Mo 
+ Donohue’ ..|; 71.24 McNulty .| 37| 13 
Cuyler . .|379/ 126 Collings... ..4380 Vids 
Roush . .| 349/116 Welch . .| 89} 30 
Williams ./196| 65 Bennett. .. | 781) 26 
Walker. .|374| 122 Simmons. . | 382 | 123 
Gibsones -4nde la 15 | Mille . .|255| 82 


3. When the members of the Cincinnati National Team had 
been at bat 3910 times, they had made a total of 1023 hits. 
What was the team’s batting average? 


4. Find the batting average of each team: 


Team Ae Beco || Paes Team AL BS RHR Gs 


Cincinnati | 3510 | 1023 St. Louis | 3599 | 1021 
Pittsburgh | 3481 | 1005 New York | 3520} 1000 
Philadelphia} 3490 | 1000 Boston — . | 3548 | 1006 
| Chicago. | 3625 | 1034 Brooklyn | 3579| 968 


5. The leading National League pitcher recently was Mead- 
ows of Pittsburgh. He had pitched 18 games and won 14. 
What per cent of the games pitched had he won? 


6. A pitcher won 11 games out of all he had pitched, and 
lost 4. What per cent of his games had he won? 


@) 
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THE EXPENSES OF A GREAT CITY 


One year New York spent $21,792,122 for fire protection. 
What per cent, to the nearest tenth of 1%, was this expense 
of the city’s total expenditure of $399,618,885 ? 

To work this problem, you may find what per cent 21,792,122 
is of 399,618,885, as in A. The answer is 5.5%. 


A. .0545 = 5.5% B. .0545 = 5.5% 
399618885 )21792122.0000 39962 )2179.0000 
19980944 25 1998 10 
1811177 750 180 900 
1598475 540 159 848 
212702 2100 21 0520 
199809 4425 19 9810 
12892 7675 1 0710 


A quicker way is first to express 399,618,885 and 21,792,122 


in round numbers as 399,620,000 and 21,790,000. Then the 
21,790,000 2179 of the 


expenses for fire protection are 356-65, woheOF 3 906.9” 
total expenditures. Changing this fraction to a per cent, as 
in B, you again get 5.5% as answer. 

In round numbers 399,618,885 becomes 399,620,000 because the thou- 
sands’ digit is more than 5, and 21,792,122 becomes 21,790,000 because 
the thousands’ digit is less than 5. 


Exercises 


Express figures in round numbers to the nearest thousand or 
ten thousand. Find answers to the nearest tenth of 1%. 


1. One year the city of New York spent $94,758,925 for 
education out of a total expenditure of $399,618,885. What 
per cent of the total were the expenses for education ? 

2. In the same year the city of New York spent $34,421,939 
for public health. What per cent of the total was that? 

8. Find what per cent of the total expenses each of these 
expenditures was: $16,236,971 for state taxes; $24,392,784 for 
hospitals and homes. 
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FACTS ABOUT POPULATION 


Express figures in round numbers to the nearest thousand or 
ten thousand. Compute per cents to the nearest tenth of 1%. 


1. At the 1920 census, the United States had a total popula- 
tion of 105,710,620. The number of people living in cities was 
54,304,603. What per cent of the entire population was this? 


2. The population of Mississippi was 1,790,618, of which 
240,121 people lived in cities and 1,550,497 in the country. 
What per cent of the inhabitants of Mississippi lived in cities? 
What per cent lived in the country? 

3. In the state of Texas, which had a population of 4,663,228, 
there were 1,512,689 persons living in centers of 2500 or more 
inhabitants. What per cent of the population of the state 
lived in these centers? If the rest of the population lived in 
the country, what per cent lived in the country? 


4. New Jersey had 3,155,900 inhabitants, of whom 2,474,936 
lived in cities and 680,964 lived in rural districts. What per 
cent of the total population lived in cities? What per cent 
lived in rural districts? 

5. New York State had 10,385,227 inhabitants, of whom 
1,795,387 lived in country districts. What per cent lived in 
the country? What per cent lived in cities? 


6. Rhode Island had a total population of 604,397, with 
589,180 people living in cities. What per cent of the population 
of this state lived in cities? 

7. Which of the states in ex. 2 to 6 had a large per cent of 
their inhabitants living in cities? Which state had the largest 
per cent living in country districts? 

8. In 1910 the United States had a rural population of 
49,806,146 and an urban population of 42,166,120. Was a 


greater per cent of the total population living in cities in 1910 
or in 1920 (see ex. 1)? 
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FINDING SMALL PER CENTS 


PER CENTS SMALLER THAN 1% 


193 


1. For collecting a bill for $320, Mr. Nash charges 4 of 1% 
of the amount of the bill. How much does he charge? 


To find 4 of 1% of $320, first find 1% of $320, which is $3.20. Then 


find 4 of $3.20. The charge is $1.60. 


4 of 1% is sometimes written +%; 1% of $320 = $3.20 
but the form 4 of 1% is much easier = of 1% of $320 = $1.60 


to interpret. 


2. A bank charges Mr. Blake 0.1% for collecting $600 for 


him. How much does the bank get? 


Change 0.1% to a decimal by moving the decimal point $ 600 
two places to the left. This gives .001. Multiplying $600 - 001 


by .001 gives $.60. Hence the bank gets $.60. 


In business 0.1% is usually written as ;45 of 1%. In science, 


however, the form 0.1% is more often used. 


Exercises 


1. Each workman in the Fulton Factory contributes + 
of 1% of his wages to a sick fund. If Mr. Case receives $180 
a month in wages, how much does he give to the fund ? 


Find the following: 
2. 4 of 1% of $800 6. 0.5% of $840 10. 
_3. 4 of 1% of $400 =—_7, 0.6% of $750 11. 
4. 3 of 1% of $840 8. 0.2% of $255 12. 
5. 315 of 1% of $90 9. 0.1% of $700 13. 


0.1% of $720 
0.2% of $445 
0.4% of $245 
0.3% of $110 


14. When the United States had 105,710,620 inhabitants, 
the District of Columbia had 437,571. What per cent of the 
country’s population had the District of Columbia? 


Express the figures in round numbers and find the answer to the nearest 


tenth of 1%. 


15. Which is greater, 3 of 1% of $200 or 50% of $200? 


1 of 1% of $1000 or 0.5% of $1000? 


va 
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PER CENTS LARGER THAN 100% 


1. The whole of a number is 100% of it because 100% = 1.00, 
or 1. Thus, 100% of the pupils in your class is the same as 
1 X the number of pupils, or all the pupils. 


2. Similarly, 200% = 2.00, or 2; hence 200% of a number is 
\2 > the number. 300% of a number is 3 X the number. 


3. To find 135% of $1900, change 135% to 1.35. Then 
multiply $1900 by 1.35, which gives $2565. Why should the 
answer be more than $1900? 


Exercises 


Express the following as decimals: 
{1.400% 3. 500% 5. 209% 7. 780% 9. 201% 
2. 354% . 4.115% °6.°162%. 8. 468% 10. 1200% 


\ Express these as per cents, using the rule on page 187 : 
Side e4 ASS 175 15... 18.08 - 2175412 1927.3: 
\12. 30D 14. 4.62 16.¢10:05° © 18-08-03 20; 215: 
“21. Last summer there were 380 boys at Camp Sloan. Now 
the enrollment is 130% as great. Find the present enrollment. 
22. Mr. Mack’s income this year was 3 times as great as 
last year. Express this in percentage language. 
Find the following and check the work : 
23. 125% of $868 27. 128% of $495 31. 1200% of $890 
24. 300% of $550 28. 302% of $166 32. 2000% of $330 
25. 812% of $127 29. 115% of $980 33. 1525% of $180 
26. 401% of $336 30. 785% of $288 34. 1850% of $425 
35. Mr. Foster earns $50 a week. Mr. Burns earns 150% 
as much. How much does Mr. Burns earn? 


36. Five years ago Mr. Amson had $4500 in the savings bank 
He now has 350% of that amount. How much has he now? 
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INCREASE AND DECREASE 


1. Five years ago Mr. Gay’s land was worth $2400. Its 
value has since increased 150%. What per cent of the former 
value is the present value? How much is the land worth now? 

The former value is 100% of itself. The land is now worth 150% more, 
or 250% of its former value. What is 250% of $2400? 

2. During the World War an imported dye increased 300% 
in price. What per cent was the later price of the original 
price? If the dye cost $2 a pound before the war, what was its 
cost during the war? 

3. In May eggs cost 25% less than in January. What per 
cent was the May price of the January price? 


Tell what numbers should be put in place of the dots: 

. 150% more than $500 = 250% of $500, or $1250. 

. 100% more than $250 =... .% of $250, or... 

. 40% less than $2000 =/4.2% of $2000, or... 

$30 increased by 20% of itself = 120% of $30, or.... 
$20 increased by 80% of itself = ...% of $20, or.... 

. In 5yr. a boy’s weekly salary was raised from $8 to $28. 
The increase was what per cent of the original salary ? 


The amount of increase was $28 — $8, or 8)20.00 
$20. You must find what per cent $20 is of $8. oe 
$20 + $8 = 2.50, or 250%. Hence the boy’s 2.50 = 250% 
salary was increased 250%. 


10. In one year a factory increased the value of its daily 
output from $2600 to $3120. Find the per cent of increase. 


OMDNA AP 


Below are the profits of stores for two successive years. Find, to 
the nearest tenth of 1%, the per cent of increase or decrease: 
11. $5600; $7000 14. $7800; $7098 17. $3640; $3093 
12. $3680; $3450 15. $1200; $2580 18. $5600; $6652 
13. $8350 ; $9698 16. $6336; $7128 49. $4500; $3987 
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SHOWING INCREASE AND DECREASE BY GRAPHS 


1. On the preceding page you compared the amounts of 
increase with the original amounts by means of per cents. You 
can make a similar comparison by means of bar graphs. 


2. This graph shows the increase in 
the rent of Mrs. Carr’s house from 1918 
to 1928. The rent was $30 a month 
in 1918. What was it in 1928? 

The difference in length between the 
* 1918 bar and the 1928 bar shows the 
amount of increase. Find the amount 
of increase. Also compute the per cent of increase. 


-SR88S8S83R 88 
Dollars per Month 


RENT oF A HOUSE 


8. This graph shows a store’s profits during its first and 
fifth years of business. Find the amount of increase in the 
profits. Also compute the per 
cent of increase. Show that the 
bar for the fifth year should be 
350% of, or 34 times, the bar for 
the first year. Count the squares 


in each bar to see if this rela- 
tion is true. PROFITS OF A STORE 


a LLL eee are 
year a LS 
seh (ulate lalallala 
year — 
[pele plead nytt tel 


See 8268 


Thousands of Dollars 


Make bar graphs to show the following facts. Then find the 


amount and the per cent of increase or decrease: 


4. Farm wages in the United States averaged $30 a month 
in 1915 and $48 a month in 1925. 


5. The retail price of milk in the United States averaged 
7¢ a quart in 1900 and 14¢ a quart in 1925. 


6. The average cost of kerosene in this country was 74¢ a 
gallon in 1865 and 10¢ a gallon in 1925. 


7. There were 450 public day schools in the city of New York 
in 1900 and 660 in 1926. Let each square represent 100 schools. 


IMPROVEMENT TEST 


197 


| IMPROVEMENT TEST No. 14 | 


Test 14 A —- Addition (Time 4 min.) 


1. 73% 2. 62 3. 22 4, 41 ‘6. 82 
94 4¢ 14 b 34 
a 38 13 74 23 
Pee ee EE hee 
Test 14B — Subtraction (Time 4 min.) 
1. 54 2. 43 3. 955, 4, 62 
23 38 54 24 
5. 4 6.. 72 7. 92 8. 8% 
rr 4 in st 
. 10. 6% 11. 83 12. 35; 
216 34 62 Did 
Test 14C — Multiplication (Time 4 min. after copying) 
1. 48 2. $1.75 3. $1.375 
75 62 23 
4. of 35 5. 1x4 6. Sixt 
7. < of 64 8. 8 of 45. 9. 2252 
Test 14 D — Division (Time 4 «in. after copying) 
ie 2 2. 18+ 2 3. 34 + 54 
ree 6. 63+ 3 6. 12-+ 8h 
7. 2+ 4 8. 6+ 12 9. 122+ 2 
10. 93 + 6 11, 43 + 244 12. 434 + 34 
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SELLING BOOKS ON COMMISSION 


Roy Barr sold books last year for the Star Publishing Com- 
pany. He received as pay 35% of the total amount of his sales. 
The amount he received was his commission and 35% was his 
ah Se ee 

1. Roy sold $280 worth of books in January. How much 
did he receive as his commission ? 

2. After Roy’s commission was deducted from $280, how 
much was left for the company? This amount was the com- 
pany’s net proceeds. 

3. Roy’s sales amounted to $320 in February and to $400 
in March. Find his commission and also the company’s net 
proceeds for each month. 


These are Roy’s sales for the rest of the year. Find his 
commission and the company’s proceeds for each month: 


4. April, $340 7. July, $293 10. October, $245 
5. May, $415 8. August, $465 11. November, $462 
6. June, $375 9. September, $190 12. December, $510 


13. Find Roy’s total sales last year; his total earnings. 

_» 14. This year Roy has been selling books in a bookstore at 

a regular salary of $27 a week. If he sells $15,600 worth in a 

year, what per cent of his sales does his yearly salary amount to? 
15. The other sales clerk in the bookstore where Roy works 


gets $30 a week. He sold $24,000 worth last year. What per 
cent of his sales did he get? 


The first number is the amount of sales, the second number is 
the commission. Find the rate of commission: 
16. $800; $160 19. $400; $90 22. $920; $276 
17. $930; $310 20. $340; $85 - 23. $800; $122 
18. $460; $207 21. $550; $99 24, $740; $259 
i a 
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Mr. Moore charges $25 for a dress which costs him $15. 
This does not mean that he makes $10 profit. $7 of the $10 — 
goes for overhead expenses like rent, heat, and wages, and the 
profit is only $3. The selling price must include not only the 
cost and the profit, but also the expenses. 


Selling Price = Cost + Expenses + Profit. 


Exercises 


1. Ed bought an automobile for $350. He spent $18.50 for 
repairs and $7.50 for garage rent. At what price shall he sell ~ 
the car to make $35 profit? 

2. Mrs. Howe paid $450 for Christmas cards which she sold 
for $750. Her overhead expenses were $120. How much was 


her profit ? 


What per cent of the cost was the profit? 


To find the profit, add the cost and the expenses and subtract their sum 
from the total sales. 
3. Tim bought an old bicycle for $12.50. Without spending 
anything else on it, he sold it the next day for $15. Find 
his profit; the per cent of his profit on the cost. 


Find the amount of profit and, to the nearest tenth of 1%, the 
per cent of profit on the cost: 


Cost 


. $2400 
. $2575 
. $1200 
- $3500 
- $5680 


aonron > 


EXPENSES SALES 
700 = $3700 
$439 $3664 
$405 $1929 


$650 = $5075 
$1520 $9095 


Cost 


- $10,500 
. $25,600 
. $45,775 
- $65,000 
- $58,975 


ExpENseEs Sates 


$2675 $14,780 
$7500 $35,370 
$15,600 $70,575 
$17,000 $97,000 
$16,425 $86,300 


14. Mr. Jones bought a piece of land for $12,000. After 


paying $2100 for taxes, he sold it for $13,500. 


he lose? 


How much did 


Find the per cent of his loss on the cost. 


~ 


are 
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FINDING THE PER CENT OF PROFIT 


Mr. Gregg buys coats at $30 each and sells them at $50 each. 
His expenses are $15 per coat. Hence his profit is $5 per coat. 

Mr. Kern says that Mr. Gregg’s profit is 33, or %, of the cost ; 
hence the profit is 163% of the cost. 

Mr. Gregg, however, estimates the per cent of profit on the 
selling price instead of on the cost. Hence he says that his profit 
is #5, or 10%, of the selling price. 

In business the practice is rapidly increasing of computing both the 


profit and the overhead as per cents of the selling price rather than of the 
cost. The reasons for this practice are given on pages 82 and 83. 


Exercises 


Find all per cents to the nearest tenth of 1%. 

1. Last year the Drew Hat Shop spent $2360 for goods. 
The expenses were $960 and the sales, $4150. What was the 
profit? the per cent of profit on the sales? 

2. Last year Mr. Thompson spent $2,320,000 for goods 
and $1,600,000 for overhead expenses. His sales totaled 
$4,480,000. Find the per cent of his profit on the cost and 
also on the sales. Which per cent is greater? 


Find the profit and the per cent of profit on the sales. Also 
find what per cent the expenses are of the sales: 


Cost EXPENSES SaLEs Cost EXPENSES SaLEs 
3. $2050 $820 $3280 7. $27,670 $9900 $45,000 
4 $1483 $800 = $2500 8. $33,792 $19,200 $57,600 
5. $3575 $1100 $5500 9. $47,858 $20,217 $87,900 


6. $4152 $1938 $6800 10. $39,040 $21,960 $73,200 


11. Mr. Dorr’s sales amounted to $5120. The cost of 
materials was $2048 and the overhead, $1280. What per cent 
of his sales was the overhead? the profit? the cost? How 
much of every $1 he received went for each of these three items? 
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DETERMINING THE SELLING PRICE 


An efficient storekeeper keeps yearly accounts of his sales, 
costs, overhead, and profits. These.accounts show him what 
per cent of his sales his expenses usually are and what per 
cent of his sales his profits should be. 

A merchant is fixing the selling price of a coat that cost him 
$18. He has found that his overhead is usually 28% of his 
sales and that he needs 12% profit on all sales to earn a living. 
At what price should he mark the coat? 

The overhead and the profit total 40% of the selling price; hence the 
cost 1s 60% of the selling price. 

Since 60% of the selling price = $18 

1% of the selling price = $18 + 60, or $.30 
and 100% of the selling price = 100X$.30, or $30.00 

Hence the coat which cost $18 should be marked $30. 


Exercises 
7; Allowing 10% of his sales for profit and 35% for overhead, 
at what price ould a dealer sell a hat that cost $3.30? 


The per cents of overhead and profit in ex. 2 to 9 are computed 
on the selling price. Find the selling price for each: 


Cost OverHEAD  Prorit Cost OvERHEAD Prorir 
2. $14 18% 12% 6. $567 19% 11% 
3. $64 22% 14% 7. $424 34% 13% 
4. $24 25% 15% 8. $279 22% 16% 
5. $29 32% 10% 9. $357 37% 12% 


10. Mr. Lane keeps a clothing store. He buys fur coats at 
$240 each. His expenses are 28% of his sales and his profits 
are 8% of his sales. At what price shall he mark each coat ? 

11. The Brent Company sells vacuum cleaners. , 36¢ out 
of every $1 it earns goes for overhead. If the company wants 
8% profit on the selling price, what should be the price of a 
vacuum cleaner for which the company paid $35? 
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THE SALES DOLLAR 


eeocncee Each dollar received from sales is some- 
307% times called ‘a sales dollar.”” Business men 
often analyze their sales dollar to see how 

it is used. For example, if the Model Fur- 
niture Company finds that 60% of its sales 

Tue Sates Dornan Tepresent costs, 30% of its sales are ex- 


penses, and 10% of its sales are profits, then 
its ae dollar is divided as shown in the figure. 


Exercises 


In each sales dollar, tell. how the blank part should be labeled: 


4. Mr. Todd’s expenses average 334% of his sales; his 
profits are 163% of his sales. How much of a sale of $42.36 
is profit? How much covers expenses? How is the rest used? 

5. Draw a picture of the sales dollar for ex. 4. 


6. Last year the sales of one store were $129,500 and the 
expenses, $41,440. The sales of another store were $78,400 
-and its expenses, $29,792. Which store was run more eco- 
nomically ? 


Find the amount of profit. Then tell what per cent of the S. P. 
ws profit, what per cent is expenses, and what per cent is cost: 


Cosr EXPENSES Sas Cosr EXxPrnsEs Ses 
7. $300 $60 $400 10. $176 $198 $440 
8. / $490 $49 $700 11. $216 $162 $450 


9. $510 $90 $900 12. $750 $500 $1500 
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TRADE DISCOUNT 


You buy groceries and clothing from a retail merchant, and 
he buys them from a wholesale merchant. The wholesale 
merchant sends the retailer a catalogue describing his goods 
and giving their list prices. 

The prices of goods change frequently. Instead of printing 
a new catalogue whenever a price changes, the wholesaler sends 
the retailer a discount sheet stating what discounts are allowed 
on the list prices. Such discount is called trade discount;, it is 
found in the same way as the discount at a sale. The list 
price less the discount is called the net price. 


Exercises. 
1. Mr. Parker orders goods listed at $300. He gets a trade 
discount of 24%. What is the net price of the goods? 
The discount is 24% of $300, or $72. The net price is $300 — $72, or $228. 


2. Mr. Robbins buys bookcases listed at $45.60. He 
receives a 15% discount. What is the net price? 


Find the discount and the net price when the list price and the 
rate of discount are as follows: 


3. $840, 20% 8. $765, 13% 13. $78.79, 15% 
4. $922, 60% 9. $285, 15% 14.) $45.60, 123% 
5. $314, 15% 10. $540, 162% 15. $346.70, 35% 
6. $360, 25% 11. $496, 124% 16. $432.95, 25% 
7. $276, 40% 12. $624, 334% 17. $256.81, 162% 


18. Green and Company are offering a discount of 30% on 
baseball suits listed at $6.50. Jones and Company have 
similar suits marked $7.25, and offer 40% discount. Which 
company sells the suits cheaper? how much cheaper ? 

°19. Which costs less, an 18-dollar clock at 15% discount or 
a 22-dollar clock at 25% discount? how much less? 
8. U. AR. —H. G@. —14 
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SUCCESSIVE DISCOUNTS 


A manufacturer may allow successive, or chain, discounts on 
a bill. Mr. White buys $1200 worth of goods and gets discounts 
of 15%, 10%. Find the net price. 


First find 15% discount and A $1200 
subtract it from $1200, as in A, Less 15% 180 
leaving $1020. Then take 10% of $1020 
$1020 and subtract it from $1020, Less 10% 102 


leaving $918 as the net price. $ 918 
Another way to work this problem 
is shown in B. Deducting a discount 
of 15% from $1200 is the sameasfind- 8B. $1200 $1020 
ing 85% of $1200, which gives $1020. 85 .90 
The next discount is 10%; hence the $1020.00 $918.00 
final net price is 90% of $1020, or $918. 
Both methods give $918 as the net price, but sometimes B is quicker. 


Exercises 
Find the net prices by both of the above methods: 
1. $450, less 20%, 5% 3. $45,000, less 60%,6%, 5% 
2. $376, less 25%, 24% 4. $77,500, less 15%, 10%, 2% 


5. The discounts on a car whose regular price is $1280 are 
10%, 25%. Find the net price. 


6. If the discounts in ex. 5 were 25%, 10%, what would the 
net price be? Compare this with the net price in ex. 5. 


By method B at the top of the page, the net price in ex. 5 is.90X.75X $1280, 
while in ex. 6 it is .75X.90$1280. In each case the same numbers are 
multiplied together, hence the net price is the same in either case. 


Find the net prices, first taking the discounts in the given order, 
then taking them in reverse order: 

7. $284, 10%, 5% off 9. $7600, 25%, 10%, 10% off 

8. $980, 15%, 2% off , 10. $6400, 30%, 125%, 5% off 

The order of discounts does not affect the net price. 


4 
. 
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FEEDING PLANTS 


1. This picture shows a field of corn. To the part on the right 
a fertilizer containing the substances needed for plant growth 
had been applied. The part on the left received no fertilizer. 
The fertilized part produced 58.6 bu. per acre, while the unferti- 
lized part yielded 28.5 bu.-per acre. Find, to the nearest tenth 
of a per cent, the per cent of gain in production due to fertilizer. 

2. An unfertilized farm in a certain state produced 42.8 bu. 
of sweet potatoes per acre. A neighboring farm that was well 
fertilized produced 203.5 bu. per acre. Find, to the nearest 
tenth of a per cent, the per cent of increase in production due 
to fertilizer. 

3. An unfertilized field yielded 127 bu. of onions per acre, 
while a fertilized field produced 756 bu. per acre. Find the per 
cent of increase due to fertilizer. 

4, An unfertilized acre of land produced 112 boxes of oranges, 
while a fertilized acre of the same kind of land produced 
420 boxes. Find the per cent of increase due to fertilizer. 
__5--A sugar plantation of 1450 acres was fertilized at a cost 
_~f $16 per acre. The fertilization increased the production by 
1.6 tons of sugar per acre. How many extra tons of sugar 
were produced? If sugar sold for $92.75 a ton, find the total 
net profit from fertilizing the farm. 

Net profit = value of extra sugar — cost of fertilizer. 
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WHAT SHALL WE FEED TO PLANTS? 


A complete fertilizer contains nitrogen, phosphoric acid, and 
potash. Most fertilizers also contain much inert material, 
which is dry soil or other substances 
that do not contain any plant food. 
The graph at the left shows the com- 
parative amounts of each kind of plant 
food in a ton of a complete fertilizer. 
89% The table below names ten com- 
mon fertilizers and tells what per cent 
of each is nitrogen, phosphoric acid, 


Conrents or a Cometere and potash, and what each costs 
FERTILIZER per ton. 


Inert 


Material 


PHOSPHORIC Cost PER Ton 
TravpEe NAME NITROGEN Was oF 2000 Ls. 


INTtra terol SOC at an elie Lk OSG ae | [ere Be () 
Stlliehtoon Maven, a Oe ee ke 72.50 
WmedeBloods | he) qe CmlglARS OA a ea |e 58.00 
MVinmiate Olek Otas ieee sy acannon eae we 39.50 


SwUbeeOn leo wel ao» 6 le 6 2) - 0% 42.00 
INennahes Ae See eey rape. ee eR ge ae ms ‘ 13.80 
Acid phosphate oases Pail noes ee , be 5 toad 15.00 
Ground Bone. . .. R : ct es 46.00 
Tankage .. Sah. . 02 Aa 48.50 
Cottonseed Miata ; 2.5% 5 51.50 


Exercises 


1, Find the number of pounds of nitrogen, of phosphoric 
acid, and of potash in a ton of each of the above fertilizers. 

(2) Find, to the nearest tenth of a cent, the cost per pound 
of the nitrogen in nitrate of soda; in sulfate of ammonia; in 
dried blood. In which is nippeen cheapest per pound ? 


3. Is potash cheapest per pound in muriate of potash, in 
sulfate of potash, or in kainit? 
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COMMERCIAL FORMS 
Depositing Money in a Commercial Bank 


You learned last year (pages 127 to 134) that a commercial 
bank renders many services to its depositors in connection with 
their checking accounts and that it lends out at interest much 
of the money that it receives in deposits. A checking account 
is a great convenience for a business man. The opportunity to 
borrow money from a bank when necessary is also an advantage. 


When John Lee deposits money in the bank where he has a 
checking account, he fills out a deposit slip (see page 127). This 
deposit slip tells how much money he is putting in the bank 
and how much of it is in coin, in bills, and in checks. 


Mr. Lee can draw any of his money from the bank by means 
of acheck. If he owes $220.30 to Roy Page of Detroit, he writes 
the check shown below. This check is an order on the Empire 
Bank of New York, where Mr. Lee keeps his money, to pay 
$220.30 to Mr. Page. Mr. Lee mails this check to Detroit to 
Mr. Page. What happens after that to the check is shown on 
the next page. 


New York, 2x 2, 19 —= No.#24/7_ 
THE EMPIRE BANK 


Pay to the i 
order of Lage (age ———————————————_ $2208 


ere Asahi Mev ABA = ————. Dollars 


Before Mr. Page can deposit this check in his bank or receive 
cash for it, he must indorse it by writing his name on the back 
of it across the left-hand end. Show two different ways of 
indorsing a check (see page 129). 
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THE TRAVELS OF A CHECK 


The check at the bottom of page 207 is written because John 
Lee of New York owes $220.30 to Roy Page of Detroit. Its 
whole history is one of travel, as is shown below. 


1, John Lee 
New York 


6. Empire Bank 
New York 


4, Liberty Bank 
New York 


Step 1. John Lee has a checking account in the Empire Bank 
of New York. He writes a check for $220.30 on this bank and 
mails it to Roy Page in Detroit. 


2. Roy Page 
Detroit 


5. Clearing House 
New York 


3. Union Bank 
Detroit 


Step 2. The check arrives at Mr. Page’s office in Detroit. 

Step 3. Mr. Page indorses the check and deposits it in the 
Union Bank of Detroit, where $220.30 is added to his account. 

Step 4. Most banks in large cities like New York, Chicago, 
San Francisco, Detroit, and Philadelphia do business with one 
bank in each of the other large cities. ‘The Union Bank indorses 
Mr. Lee’s check and mails it to the Liberty Bank in New York, 
with which it does business. 


Step 5. The check arrives at the Liberty Bank in New 
York, and this bank sends it by messenger the next morning 
to the New York Clearing House, where it is handed over to 
a messenger from the Empire Bank. Thus Mr. Lee’s check 
gets back to the Empire Bank, on which it was drawn. 


Step 6. The Empire Bank deducts $220.30 from Mr. Lee’s 
account. At the end of the month the bank returns the canceled 
check to him. _ If he is wise, he will keep this check as a receipt. 


CHECKS 209 


TRACING THE TRAVELS OF A CHECK 


When Mr. Lee’s check (see page 207) is returned to him, he 
finds across the back of it the three indorsements shown below. 
These record the check’s travels since the day he first wrote it. 


mJ i 
oS @ Bx 
= 2 oe 2s 
Se Pee Gte [= = 
[==] = Q } < 
~Ss28 =~ 25 s5 
coc o;=s 

2egs= =eZ=2g= 
a aes ee a es 

wn | — i = [= 
S -Es°e SeEesEe s 
(- -  — ] eT) o 

o = so a 
a eofXZe ws 
= o oo or 
bad 2 aw 2S 
> 3 ALY 2s 
ao =: =~ 


1. Mr. Page indorsed the check at the Union Bank just before 
depositing it. Why did he wait until then to indorse it? 

2. Which indorsement shows that the Union Bank of Detroit 
sent the check to another bank? Does this indorsement show 
where they sent it? What statement on the back of the check 
shows that the Union Bank sent the check to the Liberty Bank? 

3. On what day and where does the Liberty Bank turn the 
check over to the Empire Bank? 

4, Ask some one who has a checking account to show you 
some checks that have come back from the bank. Study these 
checks and their indorsements and try to diagram their travels. 

5. Rose Mason sends a check for $54.20 on the Copley Bank 
of Boston to Ada Jones of Denver. Mrs. Jones deposits it in 
the Commercial Bank of Denver, which sends it to the National 
Bank of Boston. This bank takes it to the Boston Clearing 
House. Where does it go then? Diagram its travels. 

6. Guy Adamswrites Fred Towns of Chicago a check for $3.50 
on the First National Bank of St. Louis. Mr. Towns has his ac- 
count in the Central Bank of Chicago, which does business with 
the Columbia Bank of St. Louis. Diagram the check’s travels. 
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THE WORK OF THE CLEARING HOUSE 


or ar 


_ Every large city in the United States has a clearing house 
organized and maintained by the banks of that city. At each 
clearing house messengers from the banks of the city meet daily 
to exchange the checks which those banks have against one 
another and to balance the difference. 

The above picture shows the interior of the New York 
Clearing House while the banks are exchanging checks. At 
each desk is seated a man representing some New York bank. 
In front of each desk stands a messenger from another 
bank, delivering checks which his bank holds against the bank 
represented at that desk. The messengers who are standing 
move from desk to desk until they have delivered to the proper 
banks all the checks in the leather cases which they are carrying. 

The total amount of the checks that change hands in a 
clearing house is called the clearings. In New York the clear- 
ings are often over $1,000,000,000 a day. The actual exchange 
of all the checks representing this huge amount is made in the 
Clearing House within 15 minutes. 
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CERTIFIED CHECKS 


The Warner Realty Company of Chicago sends George Clark 
of St. Louisa bill for $185 and asks for a certified check in pay- 
ment. This means that the company wants Mr. Clark’s bank 
to guarantee that he has enough money to pay the check. 
Mr. Clark makes out a check for $185. The cashier at his 
bank stamps it “ Certified,’ as shown below. 


On fi : ONG e225 
JNTIONAL BANK 


The bank deducts $185 at once from Mr. Clark’s account 
and holds it until the check comes in for payment. 


Exercises 


1. The Warner Realty Company, to which Mr. Clark sends 
the above certified check, has an account with the Capitol Bank 
of Chicago, which does business with the Traders Bank of St. 
Louis. Make a diagram showing the travels of the check. 
St. Louis has a clearing house. 

2. Mr. Clark has $389.50 in the bank before the above check 
is certified. What is his balance after it is certified ? 

3. After the check is certified, Mr. Clark deposits $31 in bills, 
$42.20 in coin, and a check for $45. Make out the deposit slip. 
What is his bank balance then? 

4, If Mr. Clark then presents a check for $400 to his bank 
to be certified, will the cashier certify it? Why not? If the 
check were for $69, would the bank certify it? 
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PAYING A BILL BY A BANK DRAFT 


Alan Curt, who runs a small shop in Seattle, must pay in 
advance for $112.44 worth of goods which he orders from James 
Robb of Chicago. He therefore buys a bank draft for this 
amount from The Mechanics Bank of Seattle. 


Seattle, Wash., Apt. 2, 19 = No. 42727 _ 


THE MECHANICS BANK 


Pay to the 
order of _C2@zm/finrt $u2% 


One i i ag ee Dollars 


To THE FIRST NATIONAL BANK 
Chicago, Ill. 7 Cashier 


In this draft the Seattle bank orders The First National 
Bank of Chicago to pay $112.44. Mr. Curt has the draft made 
out payable to himself, rather than to Mr. Robb, so that his 
name will appear on it, thus showing that he sent the draft. 

Mr. Curt now indorses the draft as follows: “ Pay to the 
order of James Robb. Alan Curt,” and mails it to Mr. Robb. 

When Mr. Robb receives the draft, he deposits it in his bank in Chicago, 
which sends it to the Chicago Clearing House. Here it is turned over to 


The First National Bank of Chicago. The draft is finally returned to 
The Mechanics Bank of Seattle, which keeps it. 


A bank draft is really a check of one bank on another bank. 


Exercises 


1. In the bank draft above, which bank is ordered to pay 
Mr. Curt? Where is its name printed on the draft? On a 
check, where is the name of the bank that is ordered to pay? 

2. In the above draft, which bank orders the payment of the 
money? Who orders payment on a check? 


3. Why does Mr. Curt send a bank draft instead of a check ? 
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COLLECTING A BILL BY A SIGHT DRAFT 


You have learned that banks provide a convenient means of 
paying bills. Banks also help in the collection of bills. 

If the Chelsea Coal Company of Pittsburgh sends Charles 
Moss of Baltimore a bill for $450 and he fails to pay it, the 
company may make out this sight draft: 


$ Ae Fee Pittsburgh, Pa.,_Yau.3/,1902f 
At ~zZhr pay to the order of 
Phe Havnrritta. Uatonelt Bau , Citteburgh 


Prune tectied fifty onde fog Dollars 


Value received and charge to the account of 


To 


The Chelsea Coal Company leaves this draft with The Hamil- 
ton Bank, where it has an account. This bank indorses the 
draft and sends it to a bank in Baltimore. A representative 
of the Baltimore bank presents the draft ta Mr. Moss. If he 
owes the money and wants to keep his business reputation, 
Mr. Moss will pay the $450 at once. The Baltimore bank will 
then send the money to The Hamilton Bank of Pittsburgh, 
which will credit it to ihe Chelsea Coal Company’s account 
after deducting about +1, of 1% of the $450 as a collection fee. 


Exercises 


1. Ina sight draft, the name of the one who is ordered to pay 
is written in the lower left-hand corner. Is this true of a bank 
draft? of a check? 

2. Is Mr. Moss more likely to pay his debt after receiving a 
sight draft from a bank in his own city than after receiving a 
letter from Pittsburgh from the Chelsea Coal Company? Why? 

3. How does The Hamilton Bank indorse the draft before 
sending it to Baltimore? 
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MAKING OUT BANK DRAFTS AND SIGHT DRAFTS 


Use the drafts on pages 212 and 213 as models. 

1. To pay George Wood of Chicago $274.50, Morris Wells 
bought a bank draft from the Pacific Bank of Los Angeles, 
which does business with the American Bank of Chicago. Write 
the draft in favor of Mr. Wells and indorse it in full for him. 


2.The Pacific Bank charged a fee of 345 of 1% for the draft. 
What fee did Mr. Wells have to pay? How much did he pay in 
all for the draft ? 

3. Mr. Wood deposited the draft in the La Salle Bank of 
Chicago. Where would this bank send it? Trace the travels 
of the draft, using a diagram. 

4. Write a bank draft for $160.30 of a bank in St. Louis on 
a bank in Philadelphia. Let it be made out to the order of Ruth 
Cook and indorsed to the order of Jane Downes. 

5. Philip Galt of St. Paul owed Max Thorp of New Orleans 
$685. As Mr. Galt did not pay the money when it was due, 
Mr. Thorp made out a sight draft payable to the order of the 
Colonial Bank of New Orleans. Write the draft. 

6. In ex. 5, describe what happened from the time the 
Colonial Bank got the draft until Mr. Thorp got the money. 

7. If the Colonial Bank charged Mr. Thorp 345 of 1% for 
collecting the $685, how much of the $685 did he receive ? 

8. What is the purpose of a sight draft? of a bank draft? 

9. You owe Albert Meek of Portland, Maine, $75.30 and 
you have no checking account. What kind of draft will you 
send him? Write the draft and indorse it. 

10. Thomas Stone of Little Rock, Ark., has failed to pay 
$813.50 which he owes you. What kind of draft will you use to 
collect the money? Write the draft, using the name of some 
bank in your city. If your bank’s fee is so of 1%, how much 
will you receive in all? 
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‘Test 15A— Addition (Time 3 min.) _ 
MPO OG AU. 25 1900-729 98, 921912)  4.5.95.826 
373.85 84.98 39.595 9. 72 
69.92 424.76 68.471 31.482 
847.26 630.33 5.046 97.678 
53.18 DUD. OO, PG. oles 73.981 
408.95 25.44 De, orl Te 46.789 
218.64 894.19 385.835 2.028 
Test 15 B — Subtraction (Time 3 min.) 
foes. o1-—2. 69.7348 3. 7.00000 .4 1115300 
Io 2. oF 8.9364 2.53691 2.243 
Peon ONO'S. 1642 4. oo a0). 8. 136978.0 
141.467 Dn 240 ¢. Donal S 684.48 
0 .6:3109.- 72 10..25129°23 11; 341.6731 12. -@7-7.654 
58524.9 2741.89 19.0475 18.459 
Test 15 C — Mulfplication (Time 3 min. after copying) 
1. 600 2.--.0ot 3. 5.47 4, 549 
Pe) 18 0.6 900 
5. 863 6. .009 7. 1.39 8. .018 
Ble O07 65 500 
9. 2.74 10. .906 £1 a). 02 12. 8.07 
17 12 001 4000 
Test 15 D — Division (Time 3 min. after copying) 
Find each quotient correct to the nearest hundredth: 
1. 5.8)3.909 2. 42)199.9 3. .77)70.8 
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SENDING MONEY BY A POSTAL MONEY ORDER 


Another safe way of sending money, besides the check and 
the bank draft, is the postal money order. Mr. Moore buys a 
money order for $50 from 


ae ees Amount Fee 
a post office in his home “4 

town and sends it to eye i eo is 
Mr. Lent. Mr. Lent pre- 5.01 to 10.00 . . . . 10¢ 
sents it to a. post-office.in™ ~10.01'to 2000... Fae, ies 
his town and receives $50. ree to ee PPE et ne 

At the right are the fees “Ul to. 00. Bg Site a 
; ee ee, 

for postal money orders. re re a ih hs Ey 


The fee for Mr. Moore’s 
order for $50 is 18¢. Hence the order costs $50.18 in all. 


Exercises 
How much, including the amount of the order and the fee, would 
you pay for each of these postal money orders? 
1. $2.00. 5. $80.00 9. $1.20 13. $20.02 
2. $18.00 6. $80.20 10. $2.80, 14. $33,80 
3. $25.00. 7. $75.00 11. $4.75 15. $99.50 
4. $62 00 8. $11.50 12. $5.12 16. $100.00 


17. No money order is issued for more than $100. To send 
$150 by postal money order, you must buy two orders, one for 
$100 and one for $50. How much would these orders cost you? . 

18. What postal money orders must you buy, and what is the 
total fee, to send $120.12? to send $135.50? $240.35? $76.60? 

19. Mr. Ford buys postal money orders for $100, $74.30, 
$65.48, $170, $4.02, and $160.21. How much could he save on 
them by having a checking account ? 

20. Money can also be sent by express money order and by 
telegraph. Find out what you can about these methods. 


i 
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_Computing Interest by the 6% Method “ 


Before learning about borrowing money from banks, you must 
review the 6% method of computing interest (see page 115), for 


which you learned the following rule: 


To find the interest at 6% for 60 da., move the decimal point in 
the principal two places to the left; to find the interest for 6 da., 


move the decimal point three places to the left. 


1. Find the interest on $400 at 6% for 72 da. 


Change 72 da. to 60 da.+ 6 da. + 6 da. 
60 da. is $4.00; for 6 da. it is $.40; for 
72 da. it is $4.00 + $.40 + $.40, as shown 
at the right. 

Always change the time into parts of, or 
multiples of, 60 da. or of 6 da. Thus, 
30 da. = 4 of 60 da.; 120 da. = 2X60 da.; 

2 da. = 4 of 6 da.; 54 da. = 60 da. — 6 da., etc. (see page 115). 


2. Find the interest on $240 for 90 da. at 7%; at 5%. 
The interest for 90 da. at 6% is $3.60. 


.40 Int. for 


The interest on $400 for 


$4.00 Int. for 60 da. 
6 da. 
.40 Int. for 6 da. 


$4.80 Int. for 7Z da. 


The interest for 90 da. at 1% is % of $3.60, 
or $.60. Hence the interest for 90 da. 
at 7% is $3.60 + $.60, or $4.20. 


Om PF O pr 


Likewise, the interest on $240 for 90 da. 
at 5% is $3.60 — $.60, or $3. 


Exercises 


$2.40 
1.20 


$3.60 Int. at 6% 
.60 Int. at 1% 


$4.20 Int. at 7% 


By the 6% method, find the interest at 6%, 7%, and 5% on: 


. $200for60da. 7. $950for12da. 13. $280 for 90 da. 

. $350 for 36 da. 8. $785for42da. 14. $360 for 72 da. 

. $800 for 90 da. 9. $370 for96da. 15. $120 for 78 da. 

. $480for54da. 10. $250for75da. 46.-$450 for 120 da. 

. $900for80da. 11. $500for66da.. 17. $150 for 152 da. 
$125 for60da. 12. $100 for 30 da. 18,-$2400 for 93 da. 


SOE in| 
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FINDING THE EXACT DAYS BETWEEN TWO DATES 


Suppose you wish to borrow money from a bank from July 9 
until Sept. 1. To find the interest, you must first count the 
exact number of days from July 9 to Sept. 1, thus: 


From July 9 to July 31 thereare. . . . . . . 22da. 
In the whole month of August there are . . . . 3l1da. 
Sept. i, the last day of the loan, countsas . . . Ilda. 
Hence from July 9 to Sept. 1 there are . . . . 54da. 


In finding the exact number of days between two dates, count 
the last day, but not the first day. 


In computing interest on loans, most banks count the exact 
number of days between dates and use 360 da. as a year. 


Exercises 


Find the exact number of days from: 


T. LApt.,.6 to. Octe3 7. Mar. 2 to July 3 

2. Aug. 1 to Dec. 18 8. July 5 to Dec. 17 
3. Apr. 9 to Aug. 30 9. June 3 to Aug. 15 
4. Mar. 3 to Aug. 18 10. Aug. 4 to Sept. 16 
5. Mar. 15 to Aug. 8 ‘1. Sept. 15 to Nov. 5 
6. Mar. 28 to May 2 12. May 11 to Sept. 12 


13. Mr. Lunt borrowed $90 at 6% from May 1 to June 30. 
For how many days did he borrow it? What was his interest ? 


14. Mrs. Case borrowed $1000 from Mar. 1 to May 12. How 
many days did she keep the money? Find the interest at 6%. 


Counting exact days between dates and letting 360 da. = 1 yr., 
find the interest at 6%. Use the 6% method: 
15. $200; June 1 to Aug. 15 18. $100; Mar. 4 to Apr. 3 
16. $525; May 12 to Aug.4 19. $650; Oct. 2 to Dec. 7 
17. $460; Apr. 10 to June 3 20. $500; Sept. 16 to Dec. 15 
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A TABLE FOR FINDING SIMPLE INTEREST 
Most banks find interest by using a table like that below. 


Table for Finding Simple Interest at 6% 
Based on 360 days per year 


1 ; : 
2 : 
3 ; 
4 Sail. 
5 
6 
7 : 
8 | 433| 267) . 80 
9 | 150] 300] . 90 
10_.| 167 | .333| _.50 1.00 
20 1.00 2.00 | 
—30 1.50 |2.000 3:00 
40 2.00 |2. 4.00 
50 2.50 |3. 5.00 
60 3.00 6.00 
3.50. 7.00 
4.00 8.00 
4.50 6. 9.00 |10. 
5.00 {6.667 |8.333 |10.00 |11.667 |13.333 


1. At 6%, find the interest for 50 da. on $200; on $20. 


Find 50 da. in the left-hand column of the table; and lay a ruler or the 
edge of a sheet of paper under the 50 and horizontally across the table. 
The number just above the ruler in the column marked $200 is 1.667. 
Hence the interest on $200 for 50 da. at 6% is $1.667, or $1.67. 

Since $20 is =45 of $200, the interest on $20 is 45 of $1.667, which is 
obtained by moving the decimal point in $1.667 one place to the left. 
This gives $.1667, or $.17, as the interest on $20 for 50 da. at 6%. 


2. Find the interest on $220 for 50 da. at 6%. 

Since $220 = $200 + $20, add the interest on $200 for 50 da. and the 
interest on $20 for 50 da., as found in ex 1. This gives $1.667 + $.1667, 
or $1.8337. Keep the extra decimal places in $1.667 and $.1667 until you 
get the sum, $1.8337. Then express the result as $1.83. 

8. U. AR. —H. G.—15 
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USING THE INTEREST TABLE 


All loans below are at 6% simple interest. 

1. Find from the interest table the interest on a 10-day loan 
of $400; of $600; of $800; of $1000. Do you have to change 
the position of your guiding paper in this example? 

2. What is the interest on $600 for 20 da.? on $50 for 20 
da.? on $650 for 20 da.? 

3. Tell how to find the interest on $730 for 30 da. 

4. Find the interest for 40 da. on $300; on $30; on $3; on 
$333 ; on $3000. 

Using the table, find the interest, to the nearest cent, on: 
5. $600 for6da. 8. $50 for30da. 11. $330 for 60 da. 
6. $200 for8 da. 9. $80 for 40 da. 12. $580 for 40 da. 
7. $900 for 7da. 10. $90 for 80 da. 13. $140 for 20 da. 
14. Using the table, find the interest on $840 for 53 da. 


Think of $840 as $800 + $40, 
and of 53 da. as 50 da. + 3 da. Int. for 50 da. on $800 = $6.667. 


First find the interest for 50 da. Int. for 50 da.on 40=  .333 
on $800 and on $40, as shown Int. for 3da.on 800 =  .40 
at the right. Then find the Int.for 3da.on 40= .02 
interest for 3.da. on $800 and $7.420 
on $40. 5 


Add these four results, which gives $7.42 as the total interest. 


15. Find the interest for 25 da. on $700; on $500; on $900. 
16. Find the interest on $200 for 34 da.; for 93 da. 
Using the table, find the interest, to the nearest cent, on: 

(17. $550 for 48 da. 21. $200 for 166 da. 25. $325 for 90 da. 
ry 18. $620 for 54da. 22. $810 for110da. 26. $675 for 60 da. 
J 19. $380 for 42 da. ,23. $950 for 170 da._27._-$148 for 50 da. 
‘20. $470 for 33 dav’. 2. $830 for 275 da. 28. $442 for 90 da. 

29. Check your answers in ex. 25 to 28 by the 6% method. 


BANK DISCOUNT 921s. 


BORROWING FROM A BANK 


Fred Shaw is known by The Colonial Bank to be reliable. 
Therefore he is able to borrow from this bank $350 at 6% by 
writing this promissory note: 


$300 Re Denver, Colo., 2. 4, 19~ 
Foe mrthe after date2= se promise to pay 


to the order of _: Shaner la eae poate 2 Nb. 


Chance tandred fifty ond Feo ~~ Dollars 


Value received 


No./-4£ Due 


Interest is not mentioned in this note because The Colonial 
Bank collects the interest in advance. Interest paid to a bank in 
advance is called bank discount. 


Since the money is borrowed on Mar. 4 for 3 mo., it is due on June 4. 
It is exactly 92 da. from Mar. 4 to June 4. By the interest table you find 
that the interest on $350 for 92 da. at 6% is $5.37. The bank discounts 
the note by deducting this $5.37 in advance from the $350. Mr. Shaw 
receives the difference, $344.63, which is called the proceeds. 


Exercises 


» How much does Mr. Shaw pay the bank on June 4? 


m2, Make out a note, dated Aug. 1, to any bank, promising 
to pay $90 in 60 da. Find the bank discount at 6%. How 
much do you get on Aug. 1? How much do you pay in 60 da.? 


At 6%, find the bank discount and the proceeds on these loans: 


3.. $600 from Apr. 2 to May 2 7. $1400 for 60 da. 
4. $120 from Mar. 8 to Apr. 9 8. $1600 for 30 da. 
6. $180 from Aug. 15 to Nov. 15 9. $1250 for 30 da. 
6. $550 from ‘Mar. 22 to July 23 ( 10) $2500 for 90 da. 


“11. Write the notes in ex. 7 to 10, apelyinis names, etc. 
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GIVING SECURITY FOR A NOTE 


A man whose financial responsibility is not well known must 
give security to a bank for the money he borrows or else have 
some one in good standing indorse his note. Stocks and bonds 
are often given as security, or collateral, for a note. 


$1500. 00 Los Angeles, Aeeg, /6, 19F 


Ow denwanel _ FOR VALUE RECEIVED__o2 
promise to pa’ to ee Prot Yatioret (Conk ior order, at said Bank, 

3 DOLLARS, 
with interest at the rate of 6% per annum, payable quarterly on the first days of January, April, 
July, and October, having deposited with said Bank as collateral security for the payment of this 
note the following property: 


2 California Cuitroad #000 - 5%, byvicle due 1944 


having a present market value of_ #2020 se OK OK OK sD _ hereby give 
to said Bank full power to sell the whole or any part of said collaterals, on the non-perform- 
ance of any of the promises herein contained. 


* * * 


The above collateral note for $1500 is secured by bonds worth 
$2020. Because bonds change in value, banks usually lend 
only 80% or less of the value of the collateral. 

This note is payable on demand and is called a demand note. If the 
bank should need the money or lose confidence in John Sherman, it could 
demand payment at once. Otherwise he can keep the money until he is 
ready to repay it. Most demand notes are secured by collateral or by 
indorsement. Since you do not know when the demand note will be 
paid, the interest is not collected in advance; it is usually paid quarterly, 
interest being charged for the exact number of days in the quarter. 


1. Tell on what dates interest is due on the above note. 
Why is the interest not paid in advance? 


2. How many days are there from Aug. 16 to Oct. 1? At 
ue how much interest is paid on Oct. 1? 

3) ) How much interest is due Jan. 1, 1929? If the $1500 is 
Read Mar. 4, 1929, how much interest is due then? 
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DISCOUNTING A TRADE ACCEPTANCE 


Burton Heath sells Floyd Grady $597 worth of goods and 
sends this draft, or trade acceptance, with the shipment: 


The obligation of the & 
purchase of goods 


When “ Accepted ” is written across the face of the accept- 
ance, it becomes a promissory note which Mr. Grady promises 
to pay in 60 da.; but, unlike other notes, it draws no interest. 
After acceptance, Mr. Grady returns the paper to Mr. Heath. 

If Mr. Heath needs the money on June 22, which is 52 da. before 
Mr. Grady has agreed to pay it, he may take the acceptance to a bank and 
discount it, reeeiving $597 less the bank discount. The bank discount on 
$597 for 52 da. at 6% is $5.17; hence Mr. Heath receives $597 — $5.17, 
or $591.83. The bank now holds the acceptance until Aug. 13, when 
Mr. Grady pays $597 to the bank. 


Exercises 


1. On Mar. 11 George Wills of Cincinnati sent Arthur Moon 
of Buffalo a trade acceptance for $384, payable in 90 da. Write 
out the acceptance and accept it for Mr. Moon. When is the 
acceptance due? If Mr. Wills sells it to a bank on Mar. 21, 
how much does he get for it if it is discounted at 6%? 

2. Write a trade acceptance for $214, drawn on Glenn Owen, 
dated Sept. 5, and due in 30da. Accept it for Mr. Owen. If.on 
Sept. 15 you discount the acceptance at a bank at 5%, how much 
do you get for it? How much does Mr. Owen pay the bank? 
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DISCOUNTING AN INTEREST-BEARING NOTE 


Owen Judd borrowed money from his friend, David Ross. He 
gave his friend this promissory note: 


¢_£00 ree Nashville, Tenn., 222-2/, 1928 


Varsele, age after date— a 


to the order of COark nae eee 
Eight bawebred 185 


with interest at 6% 


Due Jeers /7 19.22 _ Orson Perk 


This note states that the rate of interest is 6%. When the 
note is due, Mr. Ross will get the $800 principal + $12 interest, 
or $812 in all. Why is interest mentioned on this note, but 
not on the note to a bank shown on page 221?. 

Suppose that on Apr. 26 Mr. Ross needs the $800 very much. 
Mr. Judd does not have to pay the note until June 19. There- 
fore Mr. Ross indorses the note and sells it to a bank on Apr. 26. 
The total value of the note, including interest, will be $812 on 
June 19; but the bank does not give Mr. Ross that amount. 
Since the bank is really lending Mr. Ross this $812 from Apr. 26 
to June 19 (54 da. in all), it deducts in advance the bank dis- 
count on $812 for 54 da. at 6%, which is $7.31. Hence 
Mr. Ross gets $812 — $7.31, or $804.69, for the note. On 
June 19, when the note is due, Mr. Judd will pay $812 to 
the bank. June 19 is the day of maturity of this note. 


In figuring its discount, the bank finds the exact number of gore! to the 
day of maturity; but it counts 360 da. as 1 yr. 


promise to pay 


Dollars 


To find the bank discount on an interest-bearing note, first find 
the amount (interest + principal) to be paid on the note when it 
ts due; then compute the bank discount on this amount, at the 
bank’s rate, from the day on which the note is discounted until the 
day on which it is due. 


ee + nde 


—— BANK MISCOUND, ———s~ "gos 


DISCOUNTING NOTES AND TRADE ACCEPTANCES 
Write notes bearing interest at 6% for the following, supplying 


‘names. Find the total amount due on each on the day of maturity, 


counting exact days between dates: 


AMOUNT DatTE DatE AMOUNT Date Date 
or Loan’ or Loan Dus / f OF Loan orLoan - Dun 
. $480 Junel  Aug.6 6. $1200 Mar.1 June29 


. $520 Apr.4 Apr.14 £6).$1600 May2 Oct.29 
. $600 Mar.18 Junel7 7. $2000 Apr.21 May 11 
. $850 Mar.24 June22 8. $3600 Mar.20 Dec. 31 


Pw hP Fe 


_-~ 9. The note in ex. 1 was sold to a bank on July 1. How 

many days did the bank hold it? Find the bank discount.on 
it at 7%. How much did the bank pay the man who sold it? 
How much did the bank receive on Aug. 6? 


{103 Find the proceeds on the note in ex. 6 if it was discounted 
by a bank on July 1 at 6%. How much did the bank receive 
for it at maturity? 


- AEE the notes in ex. a Ps, 7, and 8 are each discounted 
on May 1 at 6%, find the proceeds on each. 


12. John Miller sends Hugh White a trade acceptance for 
$450 on May 6, payable in 90 da. On what date is it due? 
SAB AIF Mr. Miller sold the trade‘acceptance (ex. 12) on June 20 


to a bank which discounted it-at 6%, how much did he get? 
How much did Mr. White pay the bank on Aug. 4? 


14. Find the date of the day of maturity if it comes 90 da. 
after Mar. 2; 60 da. after Apr. 5; 30 da. after Oct. 15; 90 da. 
after May 1: 60 da. after Sept. 3. 

15. Name two sources from which a business man may borrow 
money and five ways in which he can send money to Denver. 
Name two commercial forms which help him collect the bill for 
a shipment to Seattle, and tell-the difference between them. 


l 


Qa 
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FINDING THE RATE OF INTEREST 


Unless otherwise specified, the rate of interest charged in 
borrowing money always means the rate for one year. 


1. John borrowed $120 from Mr. Fox. He paid it back in 
1 yr. with $18 interest. What rate of interest did he pay? 

Since John paid $18 interest on $120 for 1 yr., you must find what per 
cent $18 is of $120. Since $18 is 15% of $120, John paid 15% interest. 

2. Alice borrowed $80 from Mr. Wood. She repaid it in 
3 mo. with $5 interest. What rate of interest did she pay? 


If the interest is $5 for 3 mo., this is at the rate of $20 interest for 1 yr. 
Since $20 is 25% of $80, Alice paid interest at the rate of 25% yearly. 


‘To find the yearly rate of interest, first find the amount of 
anterest that would be charged if the loan were for 1 year; then 
find what per cent this amount ts of the principal. 


Exercises © 


1. John Carter borrowed $150 from a man who charged him 
$4.50 a month interest. How much interest did he pay in a 
year? What yearly rate was he paying? 

2. Mr. Mace paid $18 quarterly interest on a note for $1200. 
Find the annual interest; the rate of interest. 
\,3. A man gave his brother $288 for the use of $800 for 3 yr. 
Find the interest for 1 yr. and the yearly rate. 


Find the yearly rate of interest on the following : 


PRINCIPAL TIME INTEREST /PRINCIPAL Time INTEREST 
4. $300 lyr. $30 9./$1500 3 mo. $30 
(BY) $450 lyr. $27 ‘S10. $2000 Imo. $80 
6. $510 lyr. $85 11. $9000 1mo. $225 
4.)$350 3mo. $35 12. $1750 yr. $245 
8. $125 6mo. $15 (13./3600 3 yr. $540 


f 
/ 


( 


IMPROVEMENT TEST 


| IMPROVEMENT TEST No. 16 | 


Test 16 A — Addition (Time 4 min.) 


227 


Peto aa. o4G9. 3... F) vee 4. °7235- .62°7832 
Berd fia’ le? 2886 558 625 
6917 7876 432 3635 8488 
9865 8635 3902 2671 6237 
Bae Got 7489 9783 816 
928 7698 4164 2455 2998 
1414 5402 410 9596 925 
2849 ATA 6967 3479 5190 
4792 9854 959 932 3875 
Test 16 B — Subtraction (Time 3 min.) 
t2904260.. 2.5467225. 3.. 846643-—4. 778803 
128436 123764 269454 289650 
Bee es ome 607 50931 17. 4517833 28.°570000 
586134 164066 232355 348762 
Oo; 301016. 10. 828319. 11. .825921,-12.-976742 
21828 7 ATAT 30 eed CPAP AED) 678045 
Test 16 C — Multiplication (Time 3 min. after copying) 
1. 489 2. 648 3. 901 4, 947 5. 735 
~ T64 158 437 908 265 


Test 16 D — Division (Time 3 min. after copying) 


If there 1s a remainder, find result to the nearest tenth: 


1. 23)14375 2. 92)65236 
3. 78)32692 4. 49)28861 


/ ea 
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INSTALLMENT BUYING 
Buying on the Installment Plan 


1. The Miller family want to buy some furniture. It will 
cost $88 if they pay all cash or $98 if they pay $18 cash and 
the rest in installments of $16 a month. 

How many months will it take the Miller family to pay for 
the furniture if they buy it on the installment plan? 


2. If the Millers already have $18 and can save $16 a month, 
how long would it take them, to the nearest half month, to save 
enough to pay cash for the furniture? How much sooner can 
the family bave the use of the furniture if they buy it on the 
installment plan? 


3. Some people find it easier to pay a small amount weekly 
on furniture which they already have than to save up enough 
money in advance to pay all cash for the furniture. Why? 


4. When a store sells on the installment plan, it has the 
extra expenses of investigating its customer’s reputation, of 
collecting the weekly or monthly payments, and of taking the 
risk that some customer may fail to pay all his installments. 
Is the extra $10 which is charged on the installment plan 
in ex. 1 all extra profit to the company? -Is this extra $10 an 
extra cost to the customer who buys on installments? 


_ 5. A farmer can buy a double harness by paying $54.75 cash 
or by paying $5 down and $5 a month for 11 mo. How much 
more is the installment price than the cash price? 

6. An electric washing machine is sold for $20 down and 
payments of $7 a month for 1 yr. A discount of 123% is 
offered for cash payment. How much can Mrs. Thomas save 
by paying cash when she buys the machine? 


7. A piano can be purchased for $420 cash or on installments 
as follows: $10 down and $12 monthly for 38 mo. Find the 
difference between the cash and the installment price. 
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RATE OF INTEREST IN INSTALLMENT BUYING 


Mrs. Ames wants some new dining-rocm furniture. Its cash 
price is $120. Mrs. Ames has not the $120 and she cannot 
borrow it from a bank because she has nothing to offer as secu- 
rity. But the company will sell her the furniture for $135 and 
let her pay $30 down and $15 a month for the next 7 mo. Thus 
the company, by letting Mrs. Ames retain the use of part of the 
price of the furniture, is really lending her money. Find the 
yearly rate of interest on this loan. 


First let us see how much the company really ns Mrs. 
Ames. If Mrs. Ames buys the furniture for $135 on Feb. 1 


and pays $30 down, she owes ebm ig 1ORaer tenio! 
$135 — $30, or $105, during Feb- Mar. GOs Tio: 
ruary. On Mar. 1 she pays Apr. 75 for 1 mo. 
another $15 and thus reduces the May 60 for 1 mo. 
loan during March to $90. On June 45 for 1 mo. 
-A 1 she pays another $15; July at font mo. 
Pr. are es ? Aug. 15 for 1 mo. 
therefore she owes only $75 dur- Total $420 for 1 mo. 


ing April. How much does she 
owe during May? June? July? August? 


The table above shows the amounts which Mrs. Ames owes 
for periods of 1 mo. each. Adding these amounts, you find that 
_she owes in all the equivalent of $420 for 1 mo. 


Since Mrs. Ames pays $135 for furniture whose cash price 
is $120, she pays $15 more than the cash price. This $15 may 
be considered as interest on the money she owes. Hence she 
pays $15 interest on a total loan of $420 for 1 mo. To find the 
rate of interest, you must first find the amount of interest that 
would be charged for 1 yr., as shown on page 226. Interest of 
$15 a month on $420 is the same as interest of $180 a year on 
$420.. Hence the rate of interest which Mrs. Ames pays on the 
$420 is 189, or about 43%. Is 43% a high yearly rate of 
interest to pay on a loan? pir 3! 


2380 * INSTALLMENT BUYING 


INTEREST IN INSTALLMENT BUYING 


1¢ The cash price of a phonograph is $118. Charles buys it 
for $145 on the installment plan, paying $25 down and $15 - 
monthly for 8 mo. Show, by a table like that on page 229, that 
the company lends him the equivalent of $540 for 1 mo. How 
much interest does Charles pay for 1 mo.? Find the equivalent 
yearly interest and the yearly rate of interest. 


Find, to the nearest whole per cent, the rate of interest charged 
under the installment plan on the following: 


2. Electric Washing Machine 4. Higrade Gas Stove 


Cash Price $75 Cash Price $44 
Installment Price $85 Installment Price $50 
$5 cash, $10 monthly $10 cash, $5 a month 
8: Great Authors Series /®. Athletes’ Dumbbells 
Cash Price $18 _ Cash Price $25 
Installment Price $20 Installment Price $30 
Terms, $2 down and Terms, $15 down, $3 
$3 a month weekly for 5 weeks 


6¢ Mrs. Roe can buy a fur coat on the installment plan-for 
$150 on these terms: $15 down and $15 a month for 9 mo. If 
she pays all cash, she gets a discount of 10% from the price of 
$150. What is the cash price? Find, to the nearest whole per 
cent, what annual rate of interest Mrs. Roe pays if she buys the 
coat on the installment plan. 


(% At the Star Store a vacuum cleaner can be purchased for 
$65 cash, or for $12.50 down and $5 a month for 12 mo. At 
Green’s Department Store the same kind of vacuum cleaner 
can be purchased for $65 cash or for $12 down and $10 a month 
for6 mo. The installment plan is equivalent to paying what 
rate of interest at the Star Store? at Green’s Store? Which 
store makes the better offer? 
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PROBLEMS 


1. Bertha Foster bought a rebuilt typewriter for $50, paying 
$5 down and $5 a month. After 2 mo. she did not need the 
typewriter any more, so she stopped her monthly payments 
and the company took back the typewriter. How much did 
it cost her to have the typewriter 2 mo.? 


2. Bertha (ex. 1) could have rented a similar typewriter at 
$2 a month. How much cheaper would this have been than 
buying it on the installment plan and failing to pay after 2 mo. ? 
Is it wise to buy on the installment plan if you are not sure 
that you will make all the payments? 


3. If Bertha had used the typewriter for 3 yr., how much 
cheaper would buying it on the installment plan have been 
than renting it (see ex. 1 and 2)? Who would have owned the 
typewriter at the end of the 3 yr. in each case? 


“4. Clyde Smith found that he could buy a radio set for $150 
cash or for $175 on the following terms: $25 down and $25 a 
month for the next 6 mo. If he bought the set on the install- 
ment plan, what yearly rate of interest would he have to pay? 


6) _Clyde’s uncle offered to lend him $125 for 5 mo. at 6%. 
If Clyde borrows this amount from his uncle to buy the radio 
set for cash, how much cheaper will this be for Clyde than buy- 
ing on the installment plan? 

Clyde would only have to borrow $125 from his uncle, because even on 
the installment plan he would have to pay $25 down. 

6. On Jan. 1 Harvey Mason borrowed $100 from the Bell 
Loan Company, agreeing to pay it back at the rate of $10 
monthly for 10 mo., beginning Feb. 1. The company charged 
him $6 interest and $2 for investigating his reputation. So far 
as Harvey was concerned, this was equivalent to a total interest 
charge of $8. What rate of interest did Harvey really pay? 

As on the installment plan, he owed $100 for 1 mo., $90 for 1 mo., ete. 


\ 
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THE COST OF INSTALLMENT BUYING 


1. How do the rates of interest on installment buying, as 
found on pages 230 and 231, compare with the rates usually 
charged for loans by banks? 


2. Does a bank which lends money to a well-known man on 
good security take as great a risk as a furniture store which 
sells to comparative strangers on the installment plan? Does 
the bank or the store have more work in investigating its cus- 
tomers, in collecting the payments, and in bookkeeping? 


3. Many states have laws that allow interest rates of from 
1% to 3% a month on small loans (loans of not over $300). 
To what yearly rates are these rates equal? Which rates found 
on pages 230 and 231 are within the limits permitted for smal] 
loans? Which rates are higher? 


A Summary of Installment Buying 


You have seen that the installment plan is often a help to the 
purchaser in enabling him to have the use of articles sooner than 
if he had to pay cash. It also forces him to save regularly in 
order to make regular payments. These advantages are so 
apparent that about + of the retail buying in the United States 
is now done on the installment plan. 


But if a person can pay cash, it is much cheaper to do so, 
because it costs the merchant more to sell on the installment 
plan. The customer should consider installment buying as the 
equivalent of a small loan and see what yearly rate of interest 
he will have to pay. If the rate is too high, he will be wise to 
wait until he has saved enough to pay cash for the article. 
The rate is usually higher for luxuries like jewelry than it is for 
necessities like household goods. While the customer has to 
pay a high rate of interest in installment buying, the merchant 

does not make so high a rate on his money. Why not? 


lt 
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MR. COX BORROWS MONEY TO BUY A HOUSE 


In order to buy a house, Mr. Cox borrows $6000 from an in- | 
surance company. He must pay back $7 a month for each $1000 
borrowed. He must also pay interest each month on what he 
still owes, at an annual rate of 6%. 

Since he borrows $6000, Mr. Cox must pay back 6X$7, or 
$42, a month. At the end of the first month he pays $42 plus 
interest on $6000 for 1 mo. at 6%, which is $30. Hence he 
pays $42 + $30, or $72, the first month. 

By the 60-day method, the interest on $6000 for 2 mo. at 6% is $60. 
For 1 mo. it is $30. ? 

Mr. Cox now owes $6000 — $42, or $5958: The second 
month he again pays $42 plus interest on $5958 for 1 mo. at 
6%, which is $29.79. Hence he pays $71.79 the second month. 

The principal is now $5958 — $42, or $5916, and interest, for 
1 mo. on this amount is $29.58. Hence at the end of the third 
month the payment is $42 + $29.58, or $71.58. 

As the principal decreases $42 each month, the interest and 


_. the total payment also decrease, as shown below: 


PayMENT ON INTEREST ON Tora 
PRINCIPAL PRINCIPAL PRINCIPAL PAYMENT 
For Ist month $6000 $42 $30.00 $72.00 
For 2d month 5958 42 - 29.79 71.79 
For 3d month 5916 42 29.58 71.58 
For 4th month 5874 42 29.37 71.37 
Exercises 


1. Continue the above table for the next 12 months. 

2. How much will Mr. Cox pay back on the-principal in 4 yr. ? 
What will be the principal after the 48th payment? What will 
be the interest on the 49th payment? 

4% Find the principal after the 138th payment. Then make 
a table like that above, showing the payments after the 138th 
month. How long does it take to pay the entire debt? 
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OWN YOUR OWN HOME, PAY LIKE RENT 


Mr. Howe sells a house to Mr. Lane for $9000. Mr. Lane 
pays $3000 cash and gives Mr. Howe a mortgage for the other 
$6000, agreeing to pay it off in monthly installments with 
interest at 6%. Mr. Lane agrees to pay $90 a month im all. 
Part of this $90 is interest and the rest goes toward reducing 
the mortgage. Hence instead of paying rent for a house, 
Mr. Lane is using the $90 a month to buy his own house. 

A mortgage gives Mr. Howe the right to sell the house if Mr. Lane 
does not make his payments. 

The interest for the first month on the $6000 which Mr. Lane 
owes is $30. Hence, of his first payment of $90, $30 is interest 
and the other $60 is a reduction of the debt. He then owes 
$6000 — $60, or $5940. 

The second month Mr. Lane again pays $90, out of which 
$29.70 is deducted as interest for 1 mo. on $5940, leaving $60.30 
to be applied for reducing the principal. The principal now 
becomes $5940 — $60.30, or $5879.70. 

The table below shows how this plan of payment works. 


Panes Tora Interest ON ReEpvuctTION ON 
PaYMENT PRINCIPAL PRINCIPAL 
Ist month $6000.00 $90 $30.00 | $60.00. 
2d month 5940.00 90 29.70 60.30 
3d month 5879.70 90 29.40 60.60 


4th month 5819.10 — 90 29.10 60.90 
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BUYING HOUSES BY MONTHLY PAYMENTS 


1. As the principal in the table on page 234 is reduced each 
month, how does the amount of interest change?_ Does the 
reduction on the principal each month increase or decrease? 
Is there any change in Mr. Lane’s total payment each month? 
How does the plan on page 234 differ from that on page 233? 


2. The interest for the third month, in the table on page 234, 
is $29.40. On what amount is this interest computed? Show 
how to find this interest by the 6% method. 


3. The interest for the fourth month is $29.19. On what 
amount is this computed? Show how it is computed. 

4. Copy the table given on page 234 and continue it for 20 mo. 
more. Compute all interest to the nearest cent. 


5. What will theprincipal be at the end of 2 yr. (at the begin- 
ning of the 25th month)? Is the principal being reduced more 
or less quickly now than during the first year? 
4 aa Adams bought a house for $12,000. He paid $4000: 
‘gash; the other $8000 he paid by monthly payments of $75,. 


Pohick included interest at 6%. Make a table like the one on 
page 234, showing the first 12 payments. 


7. Alice Jones bought a bungalow for $2000. She paid! 
$500 down and the balance like rent. Her monthly payment, 
including interest at 6%, was $25. Make a table like the one on 
page 234, showing the first [2 payments. 


8. Mr. Todd bought a house for $5000, paying $2000 down. 
The monthly payment, including interest at 6%, was $60. 
Make a table like that on page 234 for the first 6 payments. 


9. In ex. 8, suppose that each monthly payment of $60 was 
applied entirely to reduce the principal and that each month’s 
interest was paid in addition to the $60, as on page 233. Make 
a table showing the first 6 payments. 

S. U. |AR. —H. G. — 16 
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HOW LONG WILL IT TAKE TO PAY THE MORTGAGE? 


When Mr. Lane buys his house (see page 234), he wants to 
know how many months it will take him to pay off the $6000 
mortgage. To find out exactly by computing the balance due 
after every payment of $90 would take several hours; but a 
rough estimate can be made in the following way: 

The table on page 234 shows that the first reduction of the principal 
is $60. Since the interest becomes smaller each month and the reduction 
on the principal larger, the last payment of $90 is almost entirely a reduc- 
tion on the principal. Hence, for a rough estimate, you may consider 
all of this last $90 as a reduction of the principal. Then the first monthly 
reduction is $60 and the last is $90. Adding these amounts and dividing 
the result by 2, you get $75 as the average monthly reduction. Dividing 
the total mortgage of $6000 by $75, you get 80 as the approximate number 
of months needed to pay off the debt. 

This result is close enough for a rough estimate. An exact computa- 
tion shows that Mr. Lane must make 81 full payments and also an 82d 
payment of $26.70 to pay off the $6000 mortgage and the interest on it. 


To estimate roughly how many months it will take to pay off a 
mortgage, dwnde the total mortgage by the average amount deducted 
from the principal each month. 


Exercises 


In the following, consider any fraction of a month in the result 
as another whole month. 


1. On page 235, find the approximate number of months 
required to pay off the entire debt in ex. 6; in ex. 7; in ex. 8. 


Find the approximate number of months required to pay off 
the mortgage in each of the following: 


Prick or Case Amount or Totau Montaiy Rare or 
Hovsn PAYMENT MorrGAce PAYMENT INTEREST 
2. $3000 $1000 $2000 $25 6% 
3 $9000 $4500 $4500 $85 6% 
4. $12,000 $6000 $6000 $100 6% 


5. $15,000 $5000 $10,000 $150 6% 
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| IMPROVEMENT TEST No. 17 | 


Test 17 A — Addition (Time 4 min.) 


2. 37 3. are A D+ 5. 64 
24 22 * 44 : 5 

12 5 4° a 34 3 4. 

57%5 6759 1y547 835 

Test 17 B — Subtraction (Time 4 min.) 

2. 92 ee Sete 4, 82 

lye 40 5 

6. 44 T.i3 8. 22 

10. 83 11. 14 12. 62 

64 12 22 


Test 17 C — Multiplication (Time 4 min. after copying) 


2. 482 3. 488 
5 183 
5. Xa 6. 14x 7 
75 of 64 8. a4 x3z 9. 74x33 


Test 17 D — Division (Time 4 min. after copying) 


Roe 
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2. $+ 2 3. 28+ 4 
5. $+ 14 6. 81 + 32 
8. 38+ 14 9. 161 + 3 
11. =9, + 63 12. 172+ 9 
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MEASUREMENTS 
Review of Areas 


You must now review the rules and formulas which you 
learned last year (pages 158 to 178) for finding the areas of 
rectangles and other figures. Remember that a formula is 
a brief way of writing a rule. 

In the rules below, the base (b) of a figure is the side on which 
it stands and the height (h) is perpendicular to the base. In the 
formula A = bh, for the area of a rectangle, bh means bh and 


stands for base < height. 


Rectangle: Area = base X height 

‘Tf the base is 10 in. and the height is 4 in., b 
‘then b = 10 and h = 4. Hence A = 10X4, or 40. 
The area is 40 sq. in. 


Parallelogram: Area = base X height 
If the base is 14 in. and the height is 6 in., 
then b = 14 and h=6. Hence 4A = 14X6, M 


or 84. The area is 84 sq. in. 
base X height 


Triangle: Area = 5 a } 
me AP 
eee 


If the base is 12 mn. and the height is 8 in., b 
then b= 12 and h=8. Hence A = 4X12X8, 
or 48. The area is 48 sq. in. 


or A — met, : 


ors h(a +b) b 


| 


If the bases of the trapezoid are 16 in. and 12 in. and the height is 
10 in., then A = $X10X(16 + 12), or 140. The area is 140 sq. in. 
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USING-RECTANGLES AND PARALLELOGRAMS 


Aw Mr. Turner wants to make a rectangular lawn 24 ft. | 
wide and 66 ft. long. How many square yards of sod will he 
need for it? How much will it cost at 35¢ a square yard ? 


2. A baseball diamond is 90 ft. square. What decimal! 
part of an acre, to the nearest hundredth, does it cover? 


_za Mrs. Carter’s kitchen floor is 15 ft. square. She ishaving 
it covered with linoleum which comes only in widths of 6 ft. 
and 9 ft. If she buys it ail in the 6-foot width, how many 
running feet of linoleum will she need? How can it be cut 
without waste? If she buys some of both widths, how many 
running feet of each will she need? ~ 


<4 How much must Mrs. Carter (ex. 3) pay for linoleum for 
her kitchen if it costs $1.85 per square yard and if there is an 
extra charge of $5 for laying it? 


5. Mr. Fuller is laying three new Gretanctel 
pieces of cement walk, A, B, and C, : 
in the park. B and C are each 6 ft. 
wide. The other dimensions are 
given in the picture. What kinds 
of figures are B and C? Find the 
total cost of laying these walks at 
$2.10 per square yard. 


Main Walk _ 


Find the areas of rectangles having these dimensions: 
6. 8 ft. x6 ft. 8. 64 ft.x3% ft. 10. 4.5” 3.1” 
7. 5yd.xlyd. 9. 7h yd.x1g yd. 11. 7.2” 7.2” 
Find the areas of the following parallelograms. The first 
number gives the base and the second number, the height: 
12. 7in.; 6in. 14. 53 ft.; 3 ft. 16:418ift.427.3 ft. 
13. 8in.; 2hin. 165. ld yd.; lj yd. 17. 9.2 ft.; 6.8 ft. 
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. USING TRIANGLES AND TRAPEZOIDS 
1} On this map, Elm, Oak, 


and Walnut streets are each 
perpendicular to Adams Avenue. 
What kind of figure is block M? 
block N? block R? Find the 
areas of M, N, and R, using the 
“dimensions given on the map. 
In the trapezoid N, h = 200 ft., b = 225 ft., and a = 125 ft. Sub- 


/stituting these values in A = $h(a+)b), you get A = $X200X350, 
“\which gives the area in square feet. What is the area of N > 


Walnut St. 


2/ This picture shows the sail of Bert’s 
catboat, drawn to the scale of 7” = 1’. 
\ Show that this sail is not a poreear Find 
. Y the area of the sail by adding the areas of 
Y triangles ABD and BCD. x 
\ \ Line DE shows the height of triangle BCD. Meas- 
Y ure this line carefully and find the number of feet it 
fepresents, from the scale 7y’’ = 1’. What line do 
you take as the base of fae BCD? 

Angle A is a right angle, hence line AD is the height of triangle BAD. 


A 


Find the areas of the following triangles. The first number 
gives the base and the second, the height: 


iS 5 ft.; 3 ft. 6. 6Lin.; 4 in. 9) 2.5’; 3.1’ 
a 7 tt A tt: \7.\ 42 ft.; 3 ft. 10; G6 s4-2.3" 


6 6ft.; 5ft. 8 58 yd.; 2yd. 11, 5.8’; 2.5' 


Find the areas of the following trapezoids: 


BasEs HEIGHT Bases HEIcHT 
‘12. Dydt yd 3 yd. 16. 75 ft., 49 ft. 60 ft. 
By Syd.,5yd. 6h yd. 17 154 ft., 104 ft. 7 ft. 
14.°18 ftp tere te 18. 104 ft., 104 ft. 84 ft. 


15. 50 ft., 45 ft. 35 ft. 19 1st ft., 152 ft. 10 ft. 


/ 
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THE CIRCUMFERENCE OF A CIRCLE 


You have learned this rule for the circumference of a circle: 


Circumference = 34 } 
iferen 37 X Diameter Jeiulere, 


or C = cD S Cg 


Here the symbol z (pronounced “ pie ’’) 
stands for 34, or 3.14. 7 
Since a diameter equals two radii (D = 2 1r), oe 
the above formula may also be written thus: 
; C= 2-ar 
rs ' 
CL Exercises 


In the following exercises, let x = 34. 

1. The wheels on Fred’s bicycle have a diameter of 28 in. 
What is the circumference, in inches, of each wheel ? 

2..Adow many feet does Fred’s bicycle travel while each 

heel makes one complete revolution? In a trip of 3 mi. 
Ba, many times does each wheel go around? 

3. The wheels of Dolly’s bicycle are each 26 in. in diameter. 
What is their circumference in inches? in feet? 

AL 1n a trip of 1 mi., a wheel on Dolly’s bicycle makes how 
many more revolutions than a wheel on Fred’s? (See ex. 1 
and 3.) 

5. A circus ring has a radius of 21 ft. A pony running around 
the outside edge travels how far in one trip around it? How 
many times must the pony run around the ring to go 1 mi.? 


Find the circumferences of circles with these radi : 


6. 7 in. 8. 28 yd. 10. 1 yd. 12. 14 ft. 
7. 14 ft. 9.. 25-ft. 11. 49 in. 13. 42 ft. 
Find the circumferences of circles with these diameters : 
14° 35in, 16. 77 ft. 18. 42 ft. 20. 82 rd. 
15. 10 mi. 17. 18rd. 19. 100 ft. 21. 52 mi. 


oe 


t 
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A” THE AREA OF A CIRCLE‘ 


Onge ¥é 176, you learned this rule for the area of the circle : 
Area of circle = 34 X square of the radius 
or A = ar’ 


‘Heré is read ‘“‘r square” and means r Xr. 


Exercises 
~~ In the following exercises, let r = 34. 


¥ A cow is tethered to a post in the middle of a field by a 
rope 28 ft. long. How many square feet has the cow to graze 
in? If the rope is lengthened 6 ft., how many more square 
feet will the cow have? What part of an acre, to the nearest 
itenth of an acre, will the cow have then? 

For the number of square feet in an acre, see the table on page 161. 
| »2/ A forest ranger watches for forest fires from a tower on 
‘@ mountain. He can see 35 mi. in all directions. How 

many square miles of land does he guard? 


3. In Sunset Park there is a circular 
ond 30 ft. in diameter where the children 
sail toy boats. A circular cement walk, 
6 ft. wide, is being laid all around the edge 
of this pond. How much will the walk 
cost at $2.25 per square yard ? 


To find the area of the walk, subtract the area of the circle which forms 
its inside edge from the area of the circle which forms its outside edge. 
In finding the cost, call a fraction of a square yard another square yard. 


Find the areas of circles with these radi: 
4. 7 in. Tell te 10. 2lin. 13. 56 in. 
5. 2 ft. 8. 14 ft. 11. 28 in. 14. 49 in. - 
6. 3 in. 9. 63 ft. 12) Ose 15. 42 in. 
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THE VOLUME OF A RECTANGULAR SOLID 


A solid shaped like a box is called a rectangular solid 
a rectangular prism because its six faces are all rectangles. 
its six faces are all 


squares, it is a cube. 
A cube 1 in. long, 1 in. 
wide, and 1 in. high . 


contains 1 cubic inch and RecTaNaunaR Prism 
is called a 1-inch cube. What is a cubic foot? a mi yard! 
The volume of a solid is the number of cubic units it contains. 
This picture shows a box 5 in. long, 
3 in. wide, and 4 in. high. It would 
take 5X3, or 15, 1-inch cubes to cover 
the bottom of the box, and 4X15, or 
60, 1-inch cubes to fill the box. Hence 
the volume of the box is 5X3 X4 cu. in., 
or 60 cu. in. in all. 


Volume of rectangular solid = length X width * height 


This rule may be written as a formula, thus: 
V = lwh 
In finding the volume (V), first express all dimensions in 
inches or all in feet or all in yards, etc. 
Exercises 


Find the volumes of boxes with these dimensions: 


fe 7 ine <5 In: Xo 0. 4.°1 t.<6 mix4in: 
2. 8 in.X8 in. X8 in. 5. 34 ft.xX2 ft. x2 ft. 
Sy ott o.4t. <2 ft. G 74 ft.x5 ft. X16 in. 


i. A box 15 in. long, 12 in. wide, and 12 in. high is filled with 
cans of cocoa. If each can is 5 in. by 3 in. by 2 in., how many 
cans does the box contain? 


“aS 
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FINDING VOLUMES 


Review this table of cubic measure: 


1728 cubic inches (cu. in.)= 1 cubic foot (cu. ft.) 


27 cubic feet = 1 cubic yard (cu. yd.) 


pot 


Exercises 


iA J BES cubic foot is how many inches long? how many inches 

wide? how many inches high? Show that 1 cu. ft. contains 
1728 cu. in. 

2.. Show that 1 cu. yd. contains 27 cu. ft. 

8A schoolroom is 35 ft. by 30 ft. by 12 ft. How many 
cubic feet of air space does it contain? If 200 cu. ft. of air 
space are necessary for each pupil, for how many pupils is this 
room large enough ? 

4. How many cubic yards of earth, to the nearest whole 
number, will be removed in digging a tunnel 50 ft. long, 10 ft. 
wide, and 9 ft. high? Find the cost at 65¢ per cubic yard. 

ps Granite weighs 170 lb. per cubic foot. How much does a 

__-granite block 63 ft. square and 3 ft. high weigh? 
a 6. A swimming pool is 60 ft. long and 24 ft. wide, and is 
_ filled to an average depth of 4 ft. 3 in. How many cubic feet 
of water does it contain? How much does it,cost to fill the pool, 


as above, if the water costs 27¢ per 100 cu. Att. 2 


# Xa An aquarium 18 in. long and 12 in. wide is i in. high. 
Hew many cubic inches of water does it hold when filled to 
within 4 in. of the top? A cubic foot of water weighs 624 lb. 
What is the weight of the water in the aquarium? 


8. How many truck loads of earth, to the nearest whole 
load, are removed in digging a ditch 513 ft. long, 14 ft. wide, 
and 1# ft. deep, if 5 cu. yd. make a load for a truck? 
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MEASURING LIQUIDS 


Memorize these useful equivalents in liquid measure: 


Exercise Se , 


1. Bob wants a can which will hold 3 gal. of oil. ~ He finds’ 
one can which measures 7-in. x10 in.X6 in., another which 
is 8 in. X12 in. X63 in., and a third which is 9 in. X11 in. X7 in. 

_ Which can should he take? 


In ex. 1 to 3, use 1 gal. = 231 cu. in.; inex. 4 and 5, use 7% gal. = 1 cu. ft. 


2. Will a rectangular can which measures 34 in. by 22 in. 
by 4 in. hold more or less than a’pint of olive oil? how many 
cubic inches more or less? 

4. Ann has an aquarium 28 in. long, 18 in. wide, and 13 in. 
high. How many gallons of water will it hold when filled to 
within 2 in. of the top? 

4. A swimming pool 90 ft. long and 35 ft. wide is filled with 
water to an average depth of 6 ft. How many gallons of water 
does it hold? ie 

/$y During a storm # in: of rain fell. How many cubic 
feet of rain fell-on a flat rocf 48 ft. by 35 ft.? If all this rain 
ran cff the roof into a cistern, how many gallons of water went 
into the cistern? how many barrels of water? 


* 


Tell how many gallons these rectangular cans or tanks hold: 
6. 4 ft.x2 ft.x5 ft. 9. 35 in. X6 in. X11 in. 
7. 1g ft.x4 ft. x7 ft. 10. 6 in. x8? in. X11 in. 
8. 34 ft.Xx5 ft.Xx4 ft. 11:60 ft. 30 ft. x54 ft. 
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HOW ACCURATELY ‘CAN “You ‘MEASURE A GALLON r 


You will now learn why, for most purposes, it is sufficiently 
accurate to say that 74 gal. = 1 cu. ft. instead of using the 
exact equivalent, which is 1 gal. = 231 cu. in. 


1. How many cubic inches are there in 1 gal.? in 74 gal.? 
Show that 74 gal. contain 44 cu. in. more than 1 cu. ft. 

When you say that 74 gal. = 1 cu. ft., you make an error of 
4} cu. in. to a cubic foot, or ~#3¢ of a cubic foot. Dividing 
both numerator ane denominator of this large praguon by 4.5, 
or 43, you get 387 z, which is roughly equal to zgp- An error 
of zap cu. ft. is called an error of 1 in 400 and shows how 
ieeatately the measurement has been made. 


2. Jack has a rectangular can which measures 6 in. by 54 in. 
at the bottom, and which is 7 in. high. Show that it will hold 
exactly 1 gal. of oil if it is filled to the top. 


If Jack fills his can to within =4¢ in. of the top, how many 
cubic inches less than 1 gal. does it contain? Show that it is 
short about z$> gal. and that the error is about 1 in 100. 


3. Show that Jack makes an error of about 1 in 200 if he 
‘fills the can to within =, in. of the top, and an error of about 
1 in 400 if he fills it to within ¢{ in. of the top. 


Now look at your ruler. Are =}; in. and ~ in. very small? 
Can you measure accurately to ¢y in. with your ruler? 


4. In the ordinary measuring of liquids, do you think that 
dealers get as close to an exact gallon as Jack did in ex. 3? 
Do you think the error in measuring liquids is generally nearer 


to 1 in 100 or to 1 in 400? Is an error of 1 in 100 a larger or a 
smaller error than one of 1 in 400? 


In using 7 gal. = 1 cu. ft., you have an error of only 1 an 400, 


while most hedsinenere of liquids in everyday life ae an errer 
greater than 1 in 400. 
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MEASURING BINS 


Memorize these useful equivalents in dry measure: 


1 bu. = about 2150 cu. in. 
1 bu. = about 14 cu. ft. 
8 bu. = about 1 cu. ft. 

1 T. hard coal = about 35 cu. ft. 


IN) THAD CE) 46 
A bushel Contains exactly 2150.42 cu. in. This exact value 
is not used in everyday measurements because it is impossible 
to measure so accurately with ordinary instruments. In 
finding the capacities of small boxes, you may let 2150 cu. in. 
= 1 bu.; but in measuring bins, it is more practical to use 
1} cu. ft. = 1 bu., or 1 cu. ft. = .8 bu. 


Exercises 


a If you know that 14 cu. ft. = 1 bu., how can you show 
that 1 cu. ft. = # bu., or .8 bu.? 

2A corn bin 10 ft. long, 8 ft. wide, and 5 ft. deep will hold 
how many bushels of corn when filled to a height of 24 ft.? 
when filled to a height of 4 ft. 3 in.? 

3. Mr. Dane’s coal bin is 7 ft. wide and 94 ft..long. How 
many tons of hard coal does it contain when filled to a depth of 
5 ft.? when filled to a depth of 6 ft.? 
fy ™M. Ford is building a bin 6 ft. long and 5 ft. wide. He 
wants it to hold 120 bu. of feed. How many feet high should 
he make the bin? 


Find the capacity of eachof these bins in bushels: 


6. 10’x81/x6’ 9 91/x9/ x5" 43. 6.5'X4.5' x5’ 
6,12’ x8}! x5’ 10. 63/x5’ x32 14. 3.5’X1.5'x4! 
(Gease X74 X¥’ oT X61) x44 LB. 6’ X2.6’X6.5’ 


8. 93'X7y' x6" ABs, 103'X83"X5" 16. 7X57" 8.5 
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SOME DIFFICULTIES IN MEASURING GRAIN 


In these problems, consider 2150 cu. in. as 1 exact bushel. 


1. How many cubic inches are there in 14 cu. ft.? In 
using 14 cu. ft. for 1 bu., there is an error of abou how many 
cubic or Se in each bitshel ? Is this an error of about 1 Jn 100 
or 1 in 200 or 1 in 400? 

Now let us see whether the error in the ordinary measuring 
of grain is as small as 1 in 200. 


2. Paul has a box which measures, on the inside, 124’"x16” 
on the bottom, and 102” in height. What is its volume in 
cubic inches? You see that this box holds just 1 bushel. 

If Paul fills this box with grain to within 4 in. of the top, 
_ what is the volume of the part of the box that is not yet 
filled? How many cubic inches less than a full bushel has Paul? 
Is his error about 1 in 40 or 1 in 50 or 1 in 100? 

8: If Paul fills the box to within in. of the top, the exact 
error is 1 in how many? If he fills it to within J, in. of the top, 
is the error greater or less than 1 in 200? 

(4. If Paul fills the box to the top and then shakes it, so that 
the grain settles ;%; in. below the top, is the error considerably 
more or less than 1 in 200? What error did you find in ex. 1? 


Since the error in measuring grain is seldom less than 1 in 200, 
a is sufficiently accurate to let 14 cu. ft. = 1 bu. 


5. A farmer has boxes with the following inside measure- 
ments. Tell which box holds nearest to an exact bushel : 


(a) AS 1Gs<9” (d) 14 in. X15 in. 105 i in. 
(b) 16” X16" x82” (e) 134 in. 137 1 inex 12-1nt 
(c) 14” X14" x11” (f) ie X14 in. X 1034 in. 


6. Does a box measuring 10 in.X10 in.X102 in. or one 
measuring 105 in.X103 in.x92 in. hold nearer to an exact 
half bushel? The dimensions given are inside measurements. 


BOARD MEASURE ae BAO 


> 
MEASURING 2UMBER 


Lumber is measured byt unit called the board foot, which — 
is 1 ft. long, 1 ft. wide, and 1 in. or less thick, as shown in A. 


Itt. 4 ft. 
lin. lin. 
A B 


The board shown in B is 1 in. thick, 1 ft. wide, and 4 ft. long. 
Since it is as wide and as thick as a board foot and is 4 times as 
long, it contains 4 board feet. 

If the board in B were only Z in. thick, it would also con- 
tain 4 bd. ft. Can you tell why? 


ee IW es fe fp 


The plank above is 2 in. thick, 12 in. wide, and 8 ft. long. To 
find how many board feet it contains, imagine it divided into 
two layers, each 1 in. thick, 1 ft. wide, and 8 ft. long. Then 
each layer contains 8 bd. ft. and the entire plank contains 
2x8 bd. ft., or 16 bd. ft. 

An easier way to find the number of board feet is to multiply 
and divide as follows: 


Thickness in inches X width in inches X length in feet 
12 


By using this rule, you can quickly find, as shown at the 
right, that a plank-2 in. thick, 12 in. 2X42X8_4¢ 
wide, and 8 ft. long contains 16 bd. ft. » Ae 

In applying the above rule, be sure that the width is expressed in 
inches. Since the width of boards is usually given in inches, this rule 
enables you to multiply all the dimensions in the form in which they are 
given. Use cancellation whenever possible. 


aay eee FNS 


FINDING THE MBER OF eye FEET 


A piece of lumber is % in. thick, 6 in. wide, and 8 ft. long. 
How many board feet does it contain? 


A thickness of less than 1 in. is counted as 1 in. Applying the rule on 


1 
page 249, you get SaSESS or 4, as the number of board feet. 


12; 
If the thickness of the lumber is | in. or more, use the exact thickness in 
finding the number of ae feet. Thus, a plank 24 in. thick, 6 in. wide, 


es bd. ft., or 10 bd. ft. 


and 8 ft. long contains 


Exercises 


Find the number of board feet in each of the following: 
A piece # in. thick, 4 in. wide, 6 ft. long 
A piece 5 in. thick, 6 in. wide, 8 ft. long 
A piece 6 in. thick, 7 in. wide, 10 ft. long 
A piece { in. thick, 6 in. wide, 14 ft. long 
A piece 34 in. thick, 8 in. wide, 12 ft. long 
A piece 14 in. thick, 8 in. wide, 16 ft. long 
7. Fora cedar chest Ned used 4 boards each 1” thick, 9” wide, 
and 10’ long. How many board feet in all was that? 
To find the number of board feet in 4 boards, multiply the number 


of board feet in 1 board by 4, thus , oes 


Nils TAN se lin IR 


8. A manual training teacher ordered 42 pieces of maple 
lumber 24 in. thick, 10 in. wide, and 10 ft. long. How many. 
board feet did he order? 

9. Tell how many board feet this order calls for in all: 

26 beams 8 in. thick, 12 in. wide, 16 ft. long 
48 rafters 2 in. thick, 4 in. wide, 16 ft. long 
144 boards Z in. thick, 10 in. wide, 12 ft. long 
24 planks 24 in. thick, 10 in. wide, 18 ft. long 
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Eo }\ 
BUYING te BER eg UV 
1. Lumber is usually bought by the 1000 bd. ft. (M). A 


Traction of a board foot counts as an extra board foot. 


A board 2 in.X8 in. X14 ft. contains 182 bd. ft. If one such board is 
purchased, it counts as 19 bd. ft. If 20 such boards are purchased, multiply 
by 20 before changing the fraction of a board foot to another board foot, 

20X2X8X14 


thus : aioe. Then 20 boards contain 3734 bd. ft., or 374 bd. ft, 


2. Find the cost of 12 pieces of lumber, each 2 in. thick, 
8 in. wide, and 10 ft. long, at $50 per M. 
You find that 160 bd. ft. of lumber, are purchased. The cost is $50 


per M, which means $50 for each 1000 bd. ft. Then 160°bd. ft. will cost 
Peers of $50, which is the same as .160 $50, or $8. 


Exercises 


1. How much will a girder 8 in. thick, 12 in. wide, and 32 ft, 
long cost at $64 per M? 

Find the cost of the following: 

2. 4 pieces, 3” thick, 4” wide, 14’ long, at $40 per M 

3. 6 pieces, 14” thick, 6” wide, 8’ long, at $47 per M 

4. 5 pieces, 2” thick, 8” wide, 10’ long, at $56 per M 

5. To repair his barn, Mr. Blake buys 6 boards, each 1 in, 
thick, 8 in. wide, and 16 ft. long. They are listed on the bill 
as 6 boards, 1X8” — 16’, at $60 per M. Find the total cost. 

6. Find the amount of the following bill of lumber : 

56 planks, 2” 12’ — 16’, at $66.85 per M 


240 boards, 7” 8” — 12’, at $68.20 per M 


100 boards, 2’”* 9’” — 12’, at $58.50 per M 


7. Find the total cost of the following at $52.75 per M: 
10 pieces, 14”x6”" — 14’ 17 pieces, 7’ X12" — 12! 
32 pieces, 2 Qi” x6” — 16’ 24 pieces, 1X10" — 14’ 


8. U. AR. ees G.—17 
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Ve 
BUYING LU aoe BY THE LINEAL FOOT 


Mr. Gray orders for his living room 68 ft. of oak molding at 
$3.75 per 100 lineal feet. Find the total cost. 

Finishing lumber, moldings, and trim are often sold by the 
lineal foot instead of by the board foot. The number of lineal 
feet in a piece of lumber is the same as the number of feet in 
its length. Since Mr. Gray’s molding is 68 ft. long, it contains 
68 lineal feet, no matter how thick or how wide it is. At $3.75 
per 100 lineal feet, the molding costs .68 X $3.75, or $2.55. 


Exercises 


1. Mr. Lee bought 50 ft. of finishing lumber 1” thick and 
4’” wide at $2.90 per 100 lineal feet. How much did it cost? 


2. Find the cost of oak baseboard for a room 14’X18’, 
deducting for 2 doors, each 3 ft. wide. The baseboard costs 
$16.80 per 100 lineal feet. 


3. Find the cost of oak picture molding for the room in ex. 2 
at $4.20 per 100 lineal feet. As the molding goes all around 
the room, do not deduct for doors or windows. 


4. Find the cost of oak picture molding for 2 rooms, each 
12’ 15’, at $3.95 per 100 lineal feet. 


5. At $5.75 per 100 lineal feet, find the cost of 40 ft. of 
1” <6” finishing lumber. Find the cost of 48 ft.; of 70 ft.; 
of 82 ft.; .of 144 ft.; of 212 ft. 


6. Find the total amount of the following bill: 


38 ft. of porch rails at 64¢ per lineal foot 

18 ft. of baluster stock at 44¢ per lineal foot 

68 ft. of baseboards at $7.40 per 100 lineal feet 

72 ft. of picture molding at $1.44 per 100 lineal feet 
82 ft. of finishing lumber at $5.80 per 100 lineal feet 
28 ft. of finishing lumber at $6.40 per 100 lineal feet 


ya 
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| IMPROVEMENT TEST No. 18 | 


Test 18 A— Reduction (Time 3 min.) 


Change to exact decimals: 
1, 99% 2: 3%: 3.200% = 4. «0.1% 5. 1% 
S107, - Vt. 07 8. 106% 9. 5.5% 10. 4+ of 1% 


Change to common fractions in lowest terms: 
11. 60% 12.1% (13. 124% 14. 16% 15. 95% 


Change to per cents: : 
16. 2 1739 18. .08 19:7 215 20. .092 
21. .%, 22. 5-23. 064 24. .006 25. 2.25 


Test 18 B — Finding Per Cents (Time 4 min. after copying) 
Find answers correct to the nearest cent: 

. 5% of $34.50 2. 4% of $590 

. 185% of $150 4. 82.7% of $400 

. 64% of $3470 6. 200% of $550.95 

. 662% of $175.11 8. 515 of 1% of $1258 


aI4 wo 


Test 18 C — Comparing Numbers (Time 4 min. after copying) 
What numbers should be put in place of the dots? 


1. 69 is ...% of 1150 2. 32is...% of 6400 
S$. 203 is .. .% of 725 4, 8856 is ...% of 7380 
5. 1560 is .. .% of 2340 6. 6806 is. . .% of 3320 


Test 18 D — Per Cent of Increase (Time 3 min. after copying) 


What per cent greater is the second number than the first? 
Tp o)A) 006) Wen 258620911724 3. 5600; 21,560 


Nore. For scoring Test 18 A, see the note to Test 12 A on page 171. 
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HOW TO FIND THE VOLUME OF A PRISM 


You learned on page 243 that a solid like A is called a rec- 
tangular prism. In a prism the upper and lower bases are 
-parallel, and the sides are all rectangles. 


If a prism has squares for all its bases and sides, as in B, 
it is called a cube. If its bases are triangles, as in C, it is called 
a triangular prism. A prism may also have bases of other 
shapes, as in D. In each of the above prisms the herght 2s 
perpendicular to the base. 


On page 243 you learned this rule: 
Volume of rectangular prism = length X width X height 


By studying prism A above, you see that the length X the 
width is the same as the area of the base. Hence the rule may 
also be written thus: 


Volume of prism = area of base X height 


When you study geometry, you will learn that this new rule 
may be used to find the volume of any prism, whether its base 
is a rectangle, a triangle, a trapezoid, or a figure 
of some other shape. 

If the base of the triangular prism shown at 
the right has an area of 5 sq. in. and the height 
of the prism is 4 in., then the volume of the prism is 
5X4 cu. in., or 20 cu. in. 

What would the volume of this triangular prism be if its 
height were 7 in. and the area of its base, 8 sq. in.? 
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FINDING VOLUMES OF PRISMS 


i. Find the volume of a rectangular prism whose base has 
an area of 28 sq. in. and whose height is 7 in. 


2. Find the volume of a triangular prism whose base has 
an area of 44 sq. ft. and whose height is 6 ft. 


3. Mary has a glass prism 7 in. high. Its base has an area 
of 1$ sq. in. Find its volume. 


4. When a prism is lying on its side, 
as shown here, think of the ends as the 
bases and of the length of the prism as its 
height. What is the volume of this 
prism if it is 14 in. long and if its end has 
an area of 2 sq. in.? 


5. In the water trough shown at the 
left, first find the area of the triangle 
which forms the end (base) ; then find 
the volume of the trough. 

6. In ex. 5, find how many gallons 
of water the trough will hold, using 
1 cu. ft. = 74 gal. 


7. The swimming tank 
shown at the right is 60 ft. 
long and 25 ft. wide. It is 
10 ft. deep at one end and 
4 ft. deep at the other end. 
Find its volume in cubic feet. How many gallons of water 
will it hold when filled to the very top? 

Think of the trapezoid ABCD, whose height is 60 ft., as the base of the 
prism and find its area. Then 25 ft. is the height of the prism. 

28, In ex. 7, how many gallons of water will the tank hold 
when filled to within 1 ft. of the top? How much will the | 
water cost at 32¢ per 100 cu. ft.? 


oy 
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FINDING THE VOLUME OF A CYLINDER 


Ne his tin can is a cylinder. Peaches, tomatoes 
Co ae ' 


and corn are usually canned in cylindrical cans. 
The bases of a cylinder are circles. 

You know that the volume of a prism equals 
the area of its base multiplied by its height. You 
may use the same rule for the volume of a cylinder : 


Re PErfine peal 
Volume of cylinder = area of base X height) 


Since the base is a circle, its area = mr®. The Jule above 
may therefore be written as a formula, thus: 


Volume of cylinder = mr*h 


If the above can is 5 in. high and its base has a diameter of 
A in., then its radius is 2 in. To find the volume (V’) of the 
can, substitute these values in the formula, as follows: 


V = 34X2X2x5 = 628 
Hence the volume of the can is 627 cu. in. 
Exercises 


Find the volumes of these cylinders, letting x = 34: 


AREA OF BASE Hercar Rapivs or Bass. Heraur 
Laos. l, 4 in. Ga 2 tit: 6 ft. 
Dave sq. im 6 in. 65\3-in: 8 in. 
B79 sqs tt; 54 ft. 7. 15 in. 4 in. 
4. 5 sq. ft. 24 ft. Sy tn: 45 in. 


9. A can of chicken soup is 4 in. high. It has a diameter 
of 3in. Find its volume in cubic inches. 


10. A cylindrical gasoline tank is 7 ft. in diameter and 5 ft. 
high. Find its volume. How many gallons of gasoline, to the 
nearest whole gallon, will it hold? 
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FINDING VOLUMES OF CYLINDERS 
In these problems, let r = 34. 


@ 1. The stone pillars in front of a 
building are cylinders 35 ft. high 
and 3 ft. in diameter. How many 
cubic feet of stone does each pillar 
contain? What is the weight of 
each pillar if the stone weighs 
140 Ib. per cubic foot? 


2. A cylindrical pail is 4 in. in radius and 11 in. high. What 
is its volume? How many galions of water (to the nearest 
tenth of a gallon) will it hold? 

Since the volume is found in cubic inches, ‘use 1 gal. = 231 cu. in. If 


the volume were found in cubic feet, as in ex. 5 below, you would use 
1 cu. ft. = 7% gal. 


3. How many gallons of water will a cylindrical hot-water 
tank hold if it is 60 in. long and 14 in. in diameter? if it is 
70 in. long and 16 in. in diameter? 


“A cylindrical gas tank is 90 ft. in diameter and 112 ft. 
high. How many cubic feet of gas can it hold? Find the 
value of this gas at $1.25 per 1000 cu. ft. 


AX How many gallons of water will a cylindrical cistern 6 ft. 
in diameter contain if it is filled to a depth of 10 ft. 6 in.? 
(First express all dimensions as feet.) 


6. A street sprinkling wagon has 
a cylindrical tank 4 ft. in diameter 
and 10 ft. long. Find its volume. 
How many gallons of water will it hold? 


7. A cylindrical gasoline can has a 
diameter of 7 in. It is 18 in. high. 
Find out how many gallons of gasoline this can will hold. 
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CANNING FOOD FOR COWS 


Every modern dairy farm has 
a building, called a slo, in which 
finely cut green corn or other 
green food is tightly packed to 
preserve it. This food, called 
silage or ensilage, is fed to the 
cows during the winter in place 
of grass and other fresh foods. 
To give it greater strength and capacity and to avoid corners 
where the silage’ is apt to spoil, the silo is usually built in the 
form of a tall cylinder. 


Finding the Capacity of Silos 


Find answers to the nearest whole number. Let r = 34. 


1. The inside diameter of a silo is 10 ft. Find its volume 
if its height is 20 ft.; 25 ft.; 30 ft.; 35 ft. : 


2. Find the volume of the silage in a silo 12 ft. in diameter 
and filled to a height of 25 ft.; of 30 ft.; of 40 ft. 


3. Find how many cubic feet of silage there are in a silo 
14 ft. in diameter when the depth of the silage is 30 ft.; when 
the depth is 35 ft.; 40 ft.; in a silo 16 ft. in diameter when the 
depth is 36 ft.; when the depth is 38 ft.; 42 ft. 


4. Mr. Fain has a silo 16 ft. in diameter and 45 ft. high. 
It is entirely filled with silage. How many cows can he feed 
for 180 da. if each cow needs 1 cu. ft. of silage per day ? 


5. Mr. Jones has a silo 18 ft. in diameter and 40 ft. high. 
How many days’ food will it hold for 64 cows, allowing 1 cu. ft. 
a day for each cow? 


6. A farmer builds two silos, each 10 ft. in diameter and 
30 ft. high, in place of one silo 14 ft. in diameter and 30 ft. high. 
How much does this increase his silo volume? 
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KEEPING SILAGE FROM SPOILING 

Find all answers to the nearest whole number. 

To prevent silage from spoiling, it is necessary to remove 
an average of 3 in. daily from the top. 

1, How many cubic feet of silage are there in a 3-inch layer 
from the top of a silo 14 ft. in diameter? Allowing 1 cu. ft. 
of silage to each cow, how many cows would it take to use such 
a layer every day? 

2. Would 30 cows, each eating 1 cu. ft. a day, be able to eat 
a 3-inch layer of silage daily from a silo 12 ft. in diameter? 
Would 20 cows be able to do this? 

3. Mr. Lee feeds his 20 cows each 1 cu. ft. of silage a day. 
Is a silo 10 ft. in diameter or one 20 ft. in diameter more econom- 
ical for him to build? - 

Other Problems L- 


. If silage averages 40 lb. per cubic foot, how many acres 
of corn, yielding 15 tons of silage per acre, are needed to fill a 
silo 12 ft. in diameter and 40 ft. high? 

2. A farm bulletin gives the following daily silage rations: 
dairy cows, 40 lb.; calves, 20 lb.; sheep, 4b. How many tons 
of silage are needed to feed 18 dairy cows for 220 da., 10 calves 
for 180 da., and 60 sheep for 180 da.? 

3. A farmer uses the upper 14 ft. of a concrete silo 16 ft. 
in diameter for a water tank, putting a concrete floor under 
the tank. How many gallons of water will this tank hold? | 

4. A coal company constructs 6 silo-like buildings, each 
18 ft. in diameter and 40 ft. high, for holding coal. Find the 
total volume in cubic feet. If 1 cu. ft. of hard coal weighs 
57 Ib., how many tons of coal will the 6 buildings hold? 

5. Two cylindrical cans have the same height, but the 
diameter of one is twice that of the other. Compare their 
volumes. 
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FINDING THE AREA OF A CYLINDRICAL SURFACE 


The entire surface of a cylinder is made up of the curved 
surface plus the areas of the two bases, which are circles. You 
will now learn how to find the area of 
the curved surface. 

If the label on a can of corn exactly 
covers the curved surface, its area 
equals that of the curved surface. By 
moistening the label, you can remove it and spread it out 
flat to form a rectangle. The height of this rectangle equals 
the height of the can and its base equals the circumference 
of the can. Since the curved surface of the can is equal in 
area to the rectangle, you have this rule: 


Area of curved surface = circumference of base X height 
Since circumference = 2 rr, you may write this formula: 


Area of curved surface = 2 rrh 


Exercises 
1. A can of corn 4 in. high has a radius of 1} in. How large 
a label is needed to cover the curved surface? 
Substituting in the formula, you get Area = (234X144) sq. in. 
2. At 18¢ per square yard, find the cost of painting the 


2 smokestacks of a ship if each stack is 9 ft. in diameter and 
35 ft. high; if each stack is 12 ft. in diameter and 40 ft. high. 


Find the curved surfaces of the following cylinders: 


at See eaves rene 
a. efD:-in. 6 in. To 8 20 in. 
4. 16 ft. 14 ft. 8. 5 in. 21 in. 
5. 65 in. 40 in. Oe. Te 2D.its 
6. 145 in. 30 in. 10. 34 in. _A0 in. 
ot J 


fe 
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THE VOLUME OF A PYRAMID 


The solid shown here is a pyrainid. The 
sides of a pyramid are all triangles. Its 
base may be a triangle, a rectangle, or a 
figure of some other shape. 

The point A is the veriex. The line AB, 
which is perpendicular to the base, shows 
the height of the pyramid. 

Take a hollow prism and a pyramid, each having the same 
base and the same height. Fill the pyramid 
with sand and pour the sand into the prism. 
The contents of the pyramid will fill exactly 


4+ of the prism; hence the volume of the 


pyramid is 4 of the volume of the prism. 
But the volume of a prism equals the area 


of the base times the height; hence 


Volume of pyramid = 4 X area of base X height 


Exercises 


Find the volumes of the following pyramids: 


Anra or Bass Hurowr Anna oF BASE Hzronr 
1.6 'sq./in: 5 in. 4. 7 sq. in. 3 in. 
Ba SLO SQ. bbe 4 ft. 5. 15 sq. ft. 6 ft. 
3 14 sq. ft. 4} ft. 6. 20 sq. ft. 64 ft. 


7. The largest Egyptian pyramid, Cheops, is 461 ft. high. 
Its square base measures 746 ft. on a side. How many cubic 
feet does this pyramid contain? 


8. At the county fair some prize apples are piled in a pyramid 
4 ft. high and covering 25 sq. ft. How many bushels of apples 
are there in the pile if 1 bu. = 14 cu. ft.? 
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FINDING THE LATERAL AREA OF A PYRAMID 


The lateral area of the pyramid shown here is the area of its 
“sides. +These sides are all triangles of the 
same size. Hence to find the lateral area of 
the pyramid, you find the area of one tri- 
angle and multiply this by the number of 
triangles. 

To find the area of one triangle, multiply 
half the height of the triangle by its base. 
~ In doing this, notice that the height of the triangle, AC, is not 

the same as the height of the pyramid, AB. AC is called the 

slant height of the pyramid to distinguish it from AB, the real | 
height of the pyramid. The height of each triangle is the slant 
height of the pyramid. 


Exercises 


1. Find the lateral area of a pyramid whose base is a square 


measuring 8 in. on a side, and whose slant height is 12 in. 
2. The roof of this garage is a pyra- 
mid with 4 equal sides, each measuring i ee 
14 ft. in slant height and 20 ft. at the 
base. How many gallons of paint (to ! 
the nearest whole gallon) will it take to LO 
paint this roof if 1 gal. covers 200 sq. ft.? ie 

3. If each side of the roof of the 
garage in ex. 2 had a base of 30 ft. and a slant height of 21 ft., 
hew many gallons of paint would it take to paint it? 

4. Last night John dreamed that he was painting the Great 
Pyramid of Egypt, which has 4 equal sides, each having a slant 
height of 593 ft. and a base of 746 ft. If its sides were entirely 
smooth, what would its lateral area be? If John took 1 hr. 


to paint 100 sq. ft. and worked 8 hr. a day, how many days 
would he take to paint the Great Pyramid? 
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THE VOLUME OF A CONE 


The solid shown here is a cone. An ice-cream 
cone g ts its name from its cone shape. 

The base of a cone is a circle. The point A is 
the vertex and the line AB, which is perpendicular 
to the base, shows the height of the cone. 

The rule for finding the volume of a cone is just / 
like the rule for the volume of a pyramid: : 


Volume of cone = 4 X area of base X height 
The base of a cone, being a circle, has an area of rr’. Hence 
you may write the rule as a formula, thus: 


Volume of cone = 4 rr*h 


Exercises 


1. A pile of gravel falls naturally into the shape of a cone. 
If a pile is 43 ft. high and 12 ft. in diameter, how many cubic 
yards of gravel does it contain? 


(2.7 Edna bought an ice-cream cone which had a diameter of 
2 in. at the top and was 34 in. deep. If it was exactly filled, 
how many cubic inches of ice cream did it hold? How many 
such cones could be filled with 1 gal. of ice cream? 


‘8. How many bushels of grain are there in a conical pile 
of grain 14 ft. in diameter and 4% ft. high? 


4. A conical pile of coal is 60 ft. in diameter and 21 ft. high. 
How many cubic feet of coal does it contain? How many tons 
is that, to the nearest whole ton, if 1 T. = 35 cu. ft.? 


Find the volumes of cones with the following dimensions: 


R Rapius 
ADR HEIGHT or BAsE Huroat 
5. 6 in. 15 in. Tx 28 ft. AB tt. 


6. 21 in. 30 in. 8. 70 in. 150 in. 
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THE AREA OF A SPHERE 


The sphere is a very common figure. Tennis balls and 
baseballs are spheres. Can you name other 
common objects that are spheres? 

The radius of a sphere is a line from its 
center to any point on its surface. The 
diameter is twice the length of the radius. 

——— Cut a sphere, such as a wooden ball, into 
halves. Each half is a hemisphere. Wind heavy cord around 
one of the hemispheres, as in 
A, and around the circular 
base of the other hemisphere, 
as in B. 

It takes twice as much cord 
to cover the hemisphere in A 
as to cover the circle in B. The area of the circle in B is zr”. 
Hence the area of the hemisphere in A must be 2 wr” and the 
area of the whole sphere is 4 77°. 


Area of sphere = 4 rr 


Exercises 


Find the areas of spheres with the following radi: 
1.770. 3. 5 in. 6. 20S Alero tt, 9. 116 in. 
2.-3hin. 4 OTt 6. [dang s.-42 tc. 0. 350 in. 


11. The earth is almost a perfect sphere. If its radius is 
about 4000 mi. long, what is the approximate area of the entire 
surface of the earth? 


12) The gilded dome on top of a state capitol is in the shape 
of a hemisphere with a diameter of 21 ft. What is the total 
area of the surface of this dome? How much does it cost to 
gild this dome at 75¢ per square foot? 


~\/ 
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FINDING THE VOLUME OF A SPHERE 


Ted has a wooden cylinder whose base has a diameter of 4 in. 
and whose height is4 in. Healso _ 
has a sphere of the same kind of , 
wood, with a diameter of 4 in. 
Hence the sphere has the same 
height as the cylinder. 

Ted finds that the sphere weighs 
4 oz. and the cylinder, 6 oz. Hence the sphere weighs 2 as 
much as the cylinder. Since both objects are made of the 
same kind of wood, the volume of the sphere must be 2 the 
volume of the cylinder. 

The formula for the volume of a cylinder is V = rr*h. In 
Ted’s cylinder, the height equals the diameter; that is, h = 2r. 
Hence the formula for the volume of Ted’s cylinder may be 
written V. = ar?X2 7, or 2 7r?. Remember that r? = rXrXr. 

Since the volume of the sphere is 4 the volume of the cylinder, 
or 2X2 mr’, you have this formula: 


Volume of sphere = = mr° 


Exercises 


1. A solid rubber bali has a diameter of 3 in. How many 
cubic inches of rubber does it contain ? 

Since the diameter is 3 in., the radius is 3 in. Substituting inV = 4 ar, 
you get V = 422X332, or 144. Hence the ball contains 147 cu. in. 


_ Find the volumes of spheres having these radi: 
gear. 20in  @pys.oft, At 1 tt. oe 
S.22ean. 6, 10 in, 9. 4.2 ft. 12. 2in. = 16754 in. 
A eOme eT, din. go 28 t. , 18. Zin. 16. 42 in. 


17. Find the volume of a ‘croquet ball whose diameter is 
4 in.; of a spherical balloon whose diameter is 15 in. 


f 
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1. A granite sphere 2 ft. in diameter rests on the top of a 
granite column. How much does this sphere 
weigh if 1 cu. ft. of granite weighs 168 lb.? 


2. How much would a granite sphere 4 ft. in 
diameter weigh (see ex. 1)? A sphere 4 ft. 
in diameter is how many times as heavy as 
one 2 ft. in diameter? 


3. A kettle used for boiling maple sirup is 
a hemisphere 2 ft. in diameter. How many 
gallons will it hold? 


‘4? A stack of hay is approximately a hemisphere 18 ft. in 
diameter. How many cubic feet of hay does it contain? If 
1 ton of hay occupies 500 cu. ft., about how many tons of hay 
are there in this stack? 


=6:- What is the volume of an orange whose diameter is 24 in.? 

of one whose diameter is 34 in.? If the oranges are equally 
juicy, the second orange will give about how many times as 
much juice as the first ? 


6. Helen says that the second orange (ex. 5) gives twice as 
much juice as the first one. Joe says that if the first orange 
is 23 in. in diameter, the second orange would have to be 5 in. 
in diameter to give twice as much juice. ___.______ 
Is Joe right? aS 


7. In the lunchroom of a large school, 
soup is made in a kettle that consists of a. 
cylindrical part 18 in. in diameter and. 
18 in. deep, with a hemisphere 18 in. in 
diameter fora bottom. How many gallons 
does this kettle hold when filled to within 
6 in. of the top? when filled to within 
1 ft. of the top? 
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IMPROVEMENT TEST No. 19 


Test 19 A — Addition (Time 4 min.) 
251 2. 9.16 3. 697 4. 626 5. 188 


949 274 875 274 335 
654 835 604 695 204 
833 312 192 863 813 
864 379 178 239 345 
676 138 - 790 137 176 
802 565 sot 967 422 
520 384 919 594 898 
694 207 415 357" 845 
956 943 368 556 194 
282 579 847 773 840. 
i27 730 624 459 236 


- Test 19 B— Subtraction (Time 3 min.) 


6730724 2. 8914468 3. 5713531 
1253365 1188887 1557244 
9758006 5. 6823257 6. 8572751 
2773464 38457397 3112857 
6009948 8. 4207862 9..9925161 
1880469 2745565 6387342 


Test 19 C — Multiplication (Time 3 min. after copying) 
954 2. 829 ey Pagal 4. 583 Bi, ub5 


\ 


Test 19 D — Division (Time 3 min. after copying) 


65)33735 3 2. 27)18333 3. 83)29631 


4, 59)51035 5. 47)36848 


'§. U. AR. —H. G. —18 
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A FLOATING BOX 


1. The box at the left weighs a little over 10.4 lb. when 
out of water. Its base is 1 ft. square 
and its sides are 1 ft. high. When it 
floats, its sides sink 2 in. into the 
water. Show that @ cu. ft. of the 
box is under water. What part of a 
cubic foot of water is displaced by 
the part of the box under water? 


2. Water weighs 62.5 lb. per cubic foot. Show that the 
water displaced by the above box weighs as much as the box. 


3. If you put a stone weighing 5.2 lb. into the box, the box 
sinks 1 in. further into the water. What volume of water does 
the box displace then? How many pounds of water does it 
displace? Does the displaced water weigh as much as the 
box and the stone together? 


The weight of the water displaced by a floating object equals the 
weight of the object. 


Exercises 


1. A box whose base is 1 ft. square sinks 4 in. into the water. 
What part of a cubic foot of water does it displace? 


2. What is the weight of the water displaced by the box in 
ex. 1? What is the weight of the box? 


~ When a stone is put into it, the box (ex. 1) sinks 2 in. 
urther into the water. Find the volume and the weight or 
the water displaced then. What is the weight of the stone? 


‘ A box whose base is 3 ft. by 4 ft. sinks 1 in. into the water. 

H¢éw many pounds must be put into it/to make it sink into the 
ater 6in.? 1ft.? 18in.? 2ft.? If the box is 30 in. high, how 
any pounds of load will make it sink completely under water? 


¥; 
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HOW MUCH WILL A PUNT CARRY? 


1. Harry built a scow like the one shown here. When it 
floated, its sides sank 2 in. 
into the water. How heavy JHE 
was the scow? 


—_12' re 


the scow, it sank 4 in. 
further into the water. What was the total weight of the scow 
and-Harry? What,was Harry’s weight? 


8/—Four other boys also got into the scow with Harry. Its 
sides were then in the water to a depth of 4 in: What was 
the total weight of the scow and the five boys? What was 
the total weight of the four boys who had just climbed in? 
(See ex. 1 and 2.) 


45‘Harry’s scow is 18 in. deep. What must be the sum of 
its weight and the weight of its load to make it sink? How 
heavy a load will 
cause it to sink? 


oger has a 
punt of the shape and , 
dimensions .shown at ~ 
the right. It weighs 
245 lb. He wants to 
know how many pounds of load will cause it to sink up to the 
water line (line AD). Can you tell him? : 


, Consider the section below the water line as a solid whose base is the 
trapezoid ABCD and whose height is the width of the boat, 3 ft. Find 
the volume of this portion of the boat; then find the weight of an equal 
volume of water. Next tell what the punt and the load together must 
weigh to displace that weight of water, and what the load alone must 
weigh. Note that the bases of trapezoid ABCD ‘are 9 ft. and 12 ft. 


6. ‘What i is the total volume of the punt in ex. 5? How 
heavy a load would make it sink completely? 


MEASUREMENTS _ 
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MAKING A TENT WATERPROOF 


1. Mr. Bruce is going 
camping. He buys a tent 
of the shape and dimen- 
sions shown at the right. 
What is the total area in 
square feet of the outer 
surface of this tent? 


The front of the tent consists of two trapezoids. Is the back the same? 


2. Mr. Bruce (ex. 1) applies waterproof liquid to his tent. 
If 1 qt. of the liquid covers 25 sq. ft., how many quarts of it does 
he need? At 60¢ a quart, how much does it cost? 


The waterproof liquid is sold only in whole quarts or gallons. 


3. Mr. Lee has an automobile 
tent like the one shown here. 
How many square feet must 
he cover with waterproof liquid 
to make the tent waterproof? 
Find how many quarts he will 
need (see ex. 2), and the cost 
at 60¢ a quart. 


4, How much would Mr. Lee (ex. 3) save or lose by buying 
the waterproofing in gallon cans at $2 a gallon? 


5. Bob’s tent is shaped like a 
pyramid. Each of its faces has a 
base of 9 ft. and a height of 8 ft. 
How many quart cans of waterproofing 
would he need to cover it? how many £ 
gallon cans? 


6. Using the prices in ex. 3 and 4, how much would Bob save 
or lose if he bought the waterproofing by the gallon? 
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~~ 
THE BUSINESS DEALINGS OF A STOREKEEPER 


i. On Aug. 14 Paul Barron of Baltimore orders from James 
R. Cook of Chicago 15 doz. notebooks @ $4.60, 36 boxes of 
writing paper @ $.35, 48 school bags @ $1.25, and 72 packages 
of crépe paper @ $.15. His discounts are 25%, 10%. Find the 
net amount and write the invoice. 

2. With the goods mentioned in ex. 1, Mr. Cook sends a trade 
acceptance, dated Aug. 18 and payable in 60 da. Write the 
acceptance and accept it for Mr. Barron. If Mr. Cook dis~ 
counts it on Aug. 30 at 6%, how much does he get for it? 

3. Mr. Barron buys from Albert Wills of New: York 60 dic- 
tionaries @ $1.89 and 25 encyclopedias @ $5.92, with discounts 
ot 124%, 5%. The terms are 2% 30 da. Mr. Barron pays at 
once by a check drawn on the Merchants Bank of Baltimore. 
Write the check. 

4. Mr. Wills has an account in the Grant Bank of New York, 
which does business with the Colonial Bank of Baltimore. 
Diagram the travels of the check in ex. 3 until it reaches the 
Baltimore Clearing House. What happens to it there? 

5. Suppose that Mr. Barron bought a bank draft at the 
Merchants Bank of Baltimore, drawn on the Central Bank of 
New York, to pay the bill in ex. 3. Make out the draft, indorse 
it for Mr. Barron, and diagram its travels. 

6. Louis Marsh of Denver owes Mr. Barron $356, which is 
long past due. By what kind of draft can Mr. Barron try to 
collect the money? Write the draft and describe its travels. 

Ch On Oct. 3 Mr. Barron borrows $535 at 6% from the 
Merchants Bank of Baltimore, giving a demand note for it. 
Write the note. Mr. Barron repays the money on Nov. 8. 
How much does he pay the bank on that date? 

8. In what ways is it a help to Mr. Barron to have a 
checking account in the Merchants Bank? 


te REVIEW 


REVIEW 


Express the following in round numbers correct to the nearest 
thousand. Then find, to the nearest tenth of 1%, what per cent 
the first number vs of the second: 


1. 524,532; 6,786,104 4. 17,001; 2,240,990 
2. 294,380; 8,168,666 5. 3,390,271; 1,105,899 
3. 936,195; 4,462,423 6. 8,987,656; 9,001,715 


Find the interest at 6%, first by the 6% method, then by the table 
on page 219. Use exact days between dates: 


7. $800; Apr.5to May 11 10. $5000; June 10 to Aug. 15 
8. $450; Aug. 8 to Oct. 25 11. $2225; July 18 to Aug. 17 
9. $120; Mar.4toJuly 17 12. $7500; Sept. 23 to Dec. 22 


Find the proceeds on the following notes: 


AMOUNT OF Darr oF Rate OF Date Rater OF 
~~», Loan _ Loan Date Due INTEREST DiscouNTED Discount 
- \4 f= = 

| 240 Jan. 3 Feb. 2 6% Jan. 9 6% 


pa 3500 Mar.12 Junei0 6% °Apr.29 6% 
/ 15. \$8840 Oct. 18 Dec. 18 6% Nov.28 7% 


Find the yearly rate of interest on the following: 


PrincipaL TIME INTEREST PRINCIPAL Time INTEREST 
16.-$50 2mo. $1.50 19.\$1500 2yr. $225 
i $82 1mo. $2.05 20. $2000 3 yr. $495 

. $75 3mo. $6.25 21. $2500. Ibyr. $675 


2, 5S ) Find the volumes and the curved surfaces of these silos: 
“92. D = 12’; h = 35’ 23. D = 16’; h = 40’ 
Find the areas and the volumes of these spheres: 
24. r = 6.3 in. 25. r = 104 in. 26. r = 1ft. 9 in. 


27. Give the formula for the volume of a rectangular solid, a 
pyramid, a cone, a cylinder, a sphere, and a triangular prism. 
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CHAPTER IV 
KEEPING MONEY IN A SAVINGS BANK 


On pages 120 to 124 you learned that a savings bank, besides 
being a safe place to keep money, also pays interest on money 
which is left there long enough. 

Most savings banks pay interest semiannually (twice a year) 
or quarterly (four times a year). If this interest is left in the 
bank, it also draws interest. Interest paid on the principal 
and also on the interest left in the bank is called compound 
interest. Interest paid only on the original principal is simple 
interest. The principal plus the interest is called the amount. 

On Jan. 1, 1928, Leo puts $400 in a bank which pays 4% 
interest compounded semiannu- 
ally. Hence he gets 4 of 4%, or 
2%, interest every half year. On 
ae his Interest is 2% 01 —_8.16 Int, Jan. 1, 1929 

, or $8. On Jan. 1, is : 
eram eof $08 oneBlG. te 
- How much in all has he in the bank on Jan. 1, 1929? 


$400.00 Prin., Jan. 1, 1928 
8.00 Int., July 1, 1928 


$408.00 Prin., July 1, 1928 


Exercises 


1. What is Leo’s interest on July 1, 1929? on Jan. 1, 1930? 

Compute the interest of July 1 not on $416.16, but on $416, since, in 
computing interest, savings banks disregard cents in the principal. 

2. Miss Adams invests $800 at 6% compounded semi- 
annually. What rate of interest is that every 6 mo.? Find 
her interest and her new principal for the first 8 half years. 

3. Fred has $200 in a bank at 4% compounded quarterly. 
What per cent does it earn each quarter? Find Fred’s new 
principal at the end of 3 mo.; at the end of 1 yr. 
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A TABLE FOR FINDING COMPOUND INTEREST 


ae ee 


Table Showing Amount of $1 at Compound Interest 


YEARS OR 


PERIODS 1% 2% 3% 4% 5% 6% 
1.01000 | 1.02000 | 1.03000 | 1.04000 | 1.05000 | 1.06000 
1.02010 | 1.04040 | 1.06090 | 1.08160 | 1.10250 | 1.12360 
1.03030 | 1.06121 | 1.09273 | 1.12486 | 1.15763 | 1.19102 
1.04060 } 1.08243 | 1:12551 | 1.16986 | 1.21551 | 1.26248 
1.05101 | 1.10408 | 1.15927 | 1.21665 | 1.27628 | 1.33823 
1.06152 | 1.12616 | 1.19405 | 1.26532 | 1.34010 | 1.41852 


1.07214 | 1.14869 | 1.22987 | 1.31593 | 1.40710 | 1.50363 
1.08286 | 1.17166 | 1.26677 | 1.36857 | 1.47746 | 1.59385 
1.09369 | 1.19509 | 1.30477 | 1.42331 | 1.55133 | 1.68948 
1.10462 | 1.21899 | 1.34392 | 1.48024 | 1.62889 | 1.79085 


1.11567 
1.12683 


1.24337 
1.26824 


1.38423 
1.42576 


1.53945 
1.60103 


1.71033 | 1.89830 
1.79586 | 2.01220 . 


1.13809 | 1.29361 | 1.46853 | 1.66507 | 1.88565 | 2.13293 
1.14947 | 1.31948 | 1.51259 | 1.73168 | 1.97993 | 2.26090 
1.16097 | 1.34587 | 1.55797 | 1.80094 | 2.07893 | 2.39656 | 
1.17258 | 1.87279 | 1.60471 | 1.87298 | 2.18287 | 2.54035 
1.18430 | 1.40024 | 1.65285 | 1.94790 | 2.29202 | 2.69277 
1.19615 | 1.42825 | 1.70243 | 2.02582 | 2.40662 | 2.85434 
1.22019 | 1.48595 | 1.80611 | 2.19112 | 2.65330 | 3.20714 
1.26973 | 1.60844 | 2.03279 | 2.56330 | 3.22510 | 4.04893 


1.32129 
1.41660 


1.74102 
1.99989 


2.28793 
2.81386 


2.99870 
3.94609 


3.92013 | 5.11169 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
20 
24 
28 
35 5.51602 | 7.68609 


Using the Table 


1. Find the amount of $1 in 2 yr. at 4% compounded yearly. 

Hold a ruler horizontally under the 2 in the column marked ‘‘ Years or 
Periods.’ The number just above the ruler in the 4% column is 1.08160. 
Hence the amount of $1 in 2 yr. at 4% is $1.08. 

2. With interest compounded annually, find the amount to 
which $1 grows in 2 yr. at 5%; in 5 yr. at 6%; in 20 yr. at 4%; 
in 15 yr. at 3%; in 35 yr. at 6%; in 18 yr. at 5%, 4%, 3%, and 6%, 


3. Find the amount of $50 in 7 yr. at 4% compounded yearly. 
Find the amount of $1 for 7 yr. and multiply the result by 50. 


4, Find the amount of $125 in 10 yr. at 4% compounded 
annually ; of $250 in 18 yr. at 5% compounded annually. 
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COMPOUNDING INTEREST SEMIANNUALLY 


Edna has $200 in the bank at 4% interest compounded semi- 
annually. ‘To what amount will the $200 grow in 2 yr.? 


Since the yearly rate is 4%, the rate for each half year (or for each interest 
period) is2%. In2 yr. there are 4 half years, or 4 interest periods. Hence 
in the table on page 274, hold a ruler under 4 in the column marked ‘“‘ Years 
or Periods” and find the number just above the ruler in the 2% column. 
This gives $1.08243 as the amount of $1. Multiplying $1.08243 by 200, 
you get $216.49 as Edna’s amount in 2 yr. Why do you look in the 2% 
column rather than in the 4% column? 


Exercises 


1. Peter puts $50 in a bank at 4% interest compounded 
semiannually. How long is each interest period? How many 
interest periods are there in 3 yr.? What is the rate for a 
period? Find the amount to which the $50 will grow in 3 yr. 


4) Find the amounts, by the table, at 6% compounded semiannually: 
2: ; PRINCIPAL TIME PRINCIPAL TIME PRINCIPAL TIME 


2. $400 2yr. 7. $550 Gyr. 12. $385 10yr. 
bias $300, 3-yr. asia, BS yr. 13. $270 19 sy. 
4. $910 lyr. 9. $900 S8yr. 14. $480 14yr. 
5. $650 4yr. 10. $157 Qyr. 15. $868 14yr. 
6 $680 -7yr. 11. $750 .3yr. 16. $452 174 yr. 


17. Mrs. Dean invested $480 at 4%, compounded twice a 
year. How much did she have after 2 yr.? after 4 yr.? 6 yr.? 
Syr.? 9yr.? 10 yr.? How much of each amount was interest ? 


18. Lucy puts $100 in a savings bank at 4% compounded 
quarterly. How long is each interest period? How many such 
periods are there in 5 yr.? What is the rate of interest for a 
period? Find the amount Lucy has in the bank after 5 yr. 

19. Find the amount to which $760 invested at 4% compound 
interest, payable quarterly, will grow in 6 yr. 


} 
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WHAT A MAN LOSES BY HOARDING HIS MONEY 


Use the interest table on page 274 for these problems. 


1. Many people hide or bury their money for safe keeping. 
Can you tell a safer and wiser thing to do with it? 


2../The peasants of one country have about $400,000,000 in 
‘ gold hidden on their farms. To about what amount would 
this sum grow in a bank in 10 yr. at 4% compounded yearly? 
How-much interest could it thus earn for the peasants in 10 yr.? 


3. One peasant kept $100 buried for 174 yr. Show that if 
he had invested it at 4% compounded semiannually, it would 
have grown to almost twice its original value in 174 yr. 


4, Another man had $600 hidden in a box. His neighbor 
had $450. Show that each sum would practically double in 
173 yr. if invested at 4% compounded semiannually. 


5. If the peasant in ex. 3 invested his $100 at 5% compounded 
annually, find his amount after 14 yr. How does this amount 
compare with his original principal? Would the amount be 
even greater if interest were compounded semiannually ? 


6. Suppose that the peasant in ex. 3 found a good investment 
paying 6% interest compounded every 6 mo. Show that his 
money would be more than doubled in 12 yr. 


With interest compounded semiannually, money doubles in 
175 yr. at 4q%, in 14yr.at5%, and in 12 yr. at 6%. 


7. Jack is now 105 yr. old. If he puts $100 in a bank at 
4%, compounded twice a year, to how much will it amount 
when he is 28 yr. old? Since this amount will double again in 
173 yr., how much will it be when he is 454 yr. old? 


8. Lena has $50 in gold in her jewel box. How much interest 
does she lose on it in 12 yr. by not putting it in a savings bank 
at 4% compounded semiannually ? 
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HOW MONEY GROWS AT COMPOUND INTEREST 


Albert wins $100 for an essay when he 
is 14 yr. old. He puts the money in a 
bank at 4% interest compounded semi- 
annually. In 174 yr. the investment will 
double and he will have $200 instead of 
$100. In another 173 yr. this $200 will 
also double and he will have $400. If he 
then leaves this$400in the bank for173yr., | 
it will grow to $800. How many more 
years will it take for this $800 to double? 

In 174 years $100 grows to $200. 


$100 In In I 
at 


In 35 years $100 grows to $400. ace Pete ae 

In 524 years $100 grows to $800. 

In 70 years $100 grows to $1600. How Monry Grows at 

In 873 years $100 grows to $3200.. Compounp INTEREST 
Exercises 


1. Continue the table above to show what $100 grows to in 
105 yr.; in 1224 yr.; in 140 yr.; in 1574 yr.; in 175 yr. 

(2. Show that if a man had invested $140 in 1789 and if 
it had been compounded semiannually at 4%, it would have 
grown to $35,840 by 1929. 

3.) John has been spending 5¢a day for candy. At the age 
of 13 he saves this money for one year (365 da.) and invests it 
at 4% compounded semiannually. How much will this money 
amount to when John is 304 yr. old? 48 yr. old? 653 yr. old? 

4. Abe spent $15 for a toy train when he was 11 yr. old. 
How much would this money have grown to in a savings bank 
at 4% compounded semiannually by the time he was 46 yr. old? 


At 4% interest compounded semiannually, show what the 
following will grow to in 35 yr.; in 70 yr.; i175 yr.: 
5. $1 6. $5 7. $20 8. $35 9. $200 10. $250 
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LETTING YOUR MONEY WORK ITS HARDEST 


Have you a 10-dollar bill which you are keeping in your toy 
bank? If so, you are letting it waste energy with 
which it could earn money for you. 

Tim had two 10-dollar bills. He lent Bill No. 1 
at 6% simple interest and invested Bill No. 2 at 
6% interest compounded semiannually. 


1. How much set interest did Bill No. 1 
earn in 1 yr.? in 2 in 3 yr.? i Di yeee 


Vee ee the table on page 274, show that at compound 
interest Bill No. 2 earned $3.44 in 5 yr. How much more did 
this 10-dollar bill earn in 5 yr. than Bill No. 1? 


3. Show that Bill No. 2 was worth more than twice its 
original value in 12 yr. How much more does $10 at com-~ 
pound interest earn in 12 yr. than $10 at simple interest ? 


4. Tim’s brother kept his money at home in a box. By not 
having his money earn all it could, how much did he lose in 
12 yr. on one 10-dollar bill? on ten 10-dollar bills? 


Assume that Tim’s money could have earned interest at the rate of 
6%, compounded semiannually. 


5. On July 2, 1828, Dirk Van Dorn deposited $15 in a 
savings bank of New York. On July 1, 1928, when his great- 
grandson inherited the account, the $15, at an average of 5% 
interest compounded annually, had grown to $1972.52. How 
much of this amount was interest? How much less would 
the $15 have earned in the same period at 5% simple interest? 

6. How much would Dirk have lost for his heirs if he had 
kept the $15 at home instead of investing it as he did? 


7. Show that $1000 at 6% compounded semiannually earns 
$43.92 more in 5 yr. than $1000 at 6% simple interest. 


8. In 7 yr., how much more will $1500,earn at 4% interest 
compounded quarterly than at 4% simple interest? 
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o 
Test 20 A — Addition (Time 4 min.) 
fe ol eet O02 0.50407 A, 2603 6. 7516 
6895 3576 9869 7367 6982 
9374 3347 4778 3457 5151 
7063 4897 6987 8565 4771 
6970 3464 8452 4527 6622 
6499 8885 008 4722 6488 
9666 4547 9992 6994 4868 
7785 5559 $983 1588 2748 
8888 5157 5299 1328- 8493 
Test 20 B — Subtraction (Time 3 min.) 
1.601074 2 754312 3. 945228 4. 333621 
215316 578643 346657 136033 
meron -96...6007 be 7. 712802: 8. 952062 
284665 355388 468235 156582 
- 820837 10. 961365 11. 840411 12. 953908 
581379 847889 467732 567669 


Test 20 C — Multiplication 


1. 61759 2. 52601 
67054 2189 


(Time 3 min. after copying) 


3. 40289 
1765 


Test 20 D — Division (Time 4 min. after copying) 
Find each result to the nearest hundredth: 


1. 235)76895 2. 798)719929 3. 674) 209899 
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HELPING YOUR SAVINGS TO GROW 


You have seen that money left in the bank grows quickly. 
It grows even more quickly if you add to it regularly. 


Table Showing Amount if $1 Per Year is Deposited 


This table gives the total amount (with compound interest) accumulated 
at the end of each year if $1 is deposited at the beginning of each year. 


5% 6% 


1 1.0200 1.0250 1.0300 1.0400 1.0500 1.0600 
2 2.0604 | 2.0756 2.0909 2.1216 2.1525 2.1836 
3 3.1216 | 3.1525 3.1836 3.2465 3.3101 3.3746 
4 4.2040 | 4.2563 4.3091 4.4163 4.5256 4.6371 
5 5.3081 5.3877 5.4684 5.6330 5.8019 5.9753 
6 
7 
8 
9 


6.4343 | 6.5474 6.6625 6.8993 7.1420 7.3938 
7.5830 | 7.7361 7.8923 8.2142 8.5491 8.8975 
8.7546 | 8.9545 9.1591 9.5828 10.0266 10.4913 
9.9497 | 10.2034 | 10.4639 11.0061 11.5779 12.1808 
10 11.1687 | 11.4835 11.8078 12.4864 13.2068 13.9716 
18 | 21.8405 | 22.9460 | 24.1169 | 26.6712 | 29.5390 | 32.7600 
20 | 24.7833 | 26.1833 | 27.6765 | 30.9692 | 34.7193 | 38.9927 
30 | 41.3794 | 45.0003 | 49.0027 | 58.8283 | 69.7608 | 83.8017 
34 | 48.9945 | 53.9282 | 59.4621 72.6522 89.3203 | 110.4348 
40 | 61.6100 | 69.0876 | 77.6633 | 98.8265 | 126.8398 | 164.0477 
86.2710 | 99.9215 | 116.1808 | 158.7738 | 219.8154 | 307.7561 


Studying the Table 


1. If you deposit $1 in a bank at the beginning of each year 
at 4% compounded annually, the interest period is 1 yr. At the 
end of 1 yr. the principal and interest total $1.04. Where is 
this shown in the above table? 


2. If, at the beginning of the second year, you add $1 to the 
$1.04, making $2.04, your interest for this year is 4% of $2.04, 
or $.0816, and your amount at the end of the second year is 
$2.04 + $.0816, or $2.1216. Where is this shown in the table? 

3. If you deposit $1 at the beginning of each year at 4% 
compounded yearly, find from the table your amount at the 
end of 3 yr.; of 4 yr.; of 5 yr.; of 6 yr.; of 7 yr.; of 30 yr. 
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WATCHING YOUR SAVINGS GROW 


1. If at the beginning of each year you put $25 in a bank that 
pays 4% interest compounded annually, what amount wil! 
you have at the end of 5 yr.? at the end of 20 yr.? of 30 yr.? 
_ For each period, find from the table on page 280 the amount if $1 is 
deposited every year. Then multiply the result by 25. 

2. The day John Allen was born his father began to invest 
$100 a year at 6% compounded annually, to build up a fund for 
John’s college education. Jf John went to college when he 
was 18 yr. old, how large was the fund by that time? 


Find the amounts if the following sums are deposited yearly 
with interest compounded annually: 


DEposiT Rate TIME Deposir Rate Time 
3. $25 5% 4 yr. 6. $100 5% 9 yr. 
4. $50 4% 6yr. 7. $250 6% 30yr. 
5. $60 5% Tyr. 8. $275 6% 40yr. 


DEPOSITING MONEY EVERY HALF YEAR 


1. Will Davis deposited $10 every half year at 4% com- 
pounded semiannually. Hence he had two interest periods 
each year and received 2% each period. Find, from the table 
on page 280, how much he had at the end of 1 yr. 

2. How many interest periods did Will have in 2 yr.? Find 
the amount of his deposits at the end of 2 yr.; at the end of 
Olea. 10 yr, Loar. +20 yr.3 20° yr. 

3. How much did Will’s amount grow from the end of the 
5th to the end of the 10th year? from the end of the 10th to 
the end of the 15th? from the 15th to the 20th? the 20th to 
the 25th? In which 5-year period was its growth greatest? 

4. Clara said that Will’s money grew almost twice as fast 
from the 20th to the 25th year as it did wt the 5th to the 
10th year. Was she right? 


282 Vie COMPOUND INTEREST 


DEPOSITING MONEY EVERY HALF YEAR 


1. If Elsie deposits $10 at the beginning of each half year 
at 4% compounded semiannually, she has $111.69 in 5 yr., 
$247.83 in 10 yr., $1163.33 in 30 yr., $1529.78 in 35 yr., $1976.47 | 
in 40 yr., and $2521.00 in 45 yr. How much do her savings 
grow from the 30th to the 35th year? from the 35th to the 40th 
year? from the 40th to the 45th year? The growth for each 
of these 5-year periods is roughly how many times as great.as 
that from the 5th to the 10th year? 


Compound interest makes savings grow faster and faster the 
longer they are left in the bank. During each 5 years the gain ws 
much greater than during the preceding 5 years. 


2. How much has Rose after 5 yr. if she deposits $15 
every 6 mo. at 5% interest compounded semiannually ? 

3. How much does Rose (ex. 2) deposit in 5 yr.? How much 
of her total amount at the end of 5 yr. is interest? 

4. Bert’s grandfather has smoked three 15-cent cigars a 
day for over 50 yr. How much could he have saved in a year 
(365 da.) by not smoking? If he had deposited this amount 
once a year for 50 yr., how much would it have grown to in 
50 yr. at 4% compounded annually? 

5. Anna spends 10¢ a day for candy. How much does she 
spend for candy in 6 mo. of 30 da. each? If she deposited this 
sum every 6 mo. at 5% compounded semiannually, how much 
would she have 10 yr. after the first deposit ? 


Find the amounts if these sums are deposited every 6 mo. and 
the interest is compounded semiannually: 


DeEposir Rate TIME Deposit Rate Timp 
6. $20 6% 4yr. 9. $100 5% I7yr. 
Ti $85) BG 1G yr. 10. $400 6% 0yr. 


8. $70 4% l5yr. 11. $550 4% 20 yr.“ 
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GETTING THE ADVANTAGES OF COMPOUND INTEREST 


1. On Jan. 2, 1922, Mr. Smith loaned Mr. Burt $1000 for 
6 yr. Mr. Burt paid 6% simple interest on the $1000 at the 
end of every year. As soon as Mr. Smith received the $60, he 
reinvested it at 6% interest compounded annually. On Jan. 2, 
1928, at the end of 6 yr., Mr. Burt paid back the $1000, and 
also the last year’s interest. How much had Mr. Smith then, 
including the money he had reinvested and the interest on it? 

On Jan. 2, 1923, at the beginning of the 2d year, Mr. Smith invested the 
first $60 at 6% compounded annually. He also invested $60 at the begin- 
ning of the 3d, 4th, 5th, and 6th years, making in all 5 yearly deposits. 
Using the table on page 280, show that yearly deposits of $60 for 5 yr. at 
6% amount to $358.52. To this $358.52, add the $1000 which Mr. Burt 
paid back and Mr. Burt’s last $60 interest payment to find how much 
Mr. Smith had on Jan. 2, 1928. 

2. If on Jan. 2, 1922 Mr. Smith had invested the $1000 at 
6% compounded annually instead of lending it to Mr. Burt, 
how much would he have had in 6 yr.? (See table, page 274.) 
Compare this with the amount he had in ex. | after 6 yr. 


J When Ella was 124 yr. old she received a $100 Liberty 
bond, which paid interest each 6 mo. at 4%. She put each 
interest payment, except the last, in a savings bank at 4% com- 
pounded semiannually. How much had Ella in the bank at 
the end of 174 yr. from the time she received the bond? 

Ella deposited $2 each period for 34 periods; this assumes that the 
first interest payment was due 6 mo. after she received the bond. 

4-When Ella was 30 yr. old (after 174 yr.) she sold the 
bond for $100 and received the last $2 interest. How much 
had she in all, including the amount in the savings bank? 

&£ If Ella had sold the bond for $100 when she was 124 yr. 
old and had put the $100 in the bank at 4% compounded semi- 
annually, how much would she have had after 174 yr.? 

If money receives only simple interest, the benefits of 


compound interest are obtained by reinvesting the interest. 
See. ARs eG. —— 9 
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DAVID SAVES $1 A MONTH 


David Carter saves $1 a month. He can put this money 
in a savings bank at 4%, payable quarterly, or in a building and 
loan association at 6%, payable quarterly. The table below 
tells how his money would grow at each rate. After 5 yr. he 
would have $66.4974 at 4% or $70.0647 at 6%. 


Amount ACCUMULATED AT THE END oF EacuH Yur IF $1 Is DEPOSITED 
AT THE BEGINNING oF Eacu Montu. INTEREST COMPOUNDED QUARTERLY 


4% 6% 
1 12.2624 12.3954 130.0922 143.2462 
2 25.0227 25.5515 147.6368 164.4317 
3 38.3012 39.5149 184.8923 210.7826 
4 52.1187 54.3351 225.2346 262.9966 
5 66.4974 70.0647 268.9195 321.8151 
6 81.4599 86.7596 316.2240 388.0739 
7 97.0299 104.4789 367.4480 462.7139 
8 113.2321 123.2855 514.8538 693.2732 


1. David puts $1 a month in a building and loan association 
at 6%. His brother puts $1 a month in a bank at 4%. How 
much more will David have than his brother after 2 yr.? after 
6 yr.? 8 yre? 12 ye. P20 yr.? 25: yr-? 

2.) How much does David deposit in 1 yr.? in2 yr.? in4yr.? 
in 6 yr.? How much of his amount in 6 yr. is interest ? 


3. Jenny Blair, who is 13 yr. old, earns money by telling 
stories to children in her neighborhood. How much will she 
have when she is 18 yr. old if she invests $12 of her earnings 
every month at 6% compounded quarterly? 

The amount for $12 is 12 times the amount for $1. 


4. For 10 yr. Ruth Lewis has invested $4 at the beginning 
of each month at 4% compounded quarterly. Doris Owen 
has invested $48 at the end of each year at 4% compounded 
annually. Doris now has $576.29. How much more has Ruth? 
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STOCKS AND BONDS 


' How a Corporation Is Formed 


A dramatic club needed $400 its first year for costumes and 
other expenses. To raise the money, the members formed 
the Woodside Dramatic Company and sold shares in this 
company at $1 a share. $1 was the par value of these-shares. 


1. How many shares did the company have to sell, at $1 a 
share, in order to raise $400? 


2. Albert Clark bought 20 shares. How much did he have 
to pay for them? How much did Marion Peck have to pay 
for 15 shares? Albert and Marion and the other people who 
owned shares were eer in the company. 


3. The first year the company made a net profit of $32, 
which was divided among the shareholders in the form of divi- 
dends. Since there were 400 shares, the dividend on each 
share was z4> of $32, or $.08. Show that this was a dividend 
at the rate of 8% on each $1 share. 


4. If Mary Reed had 2 shares, find her dividend. Find the 


dividend on 5 shares; on 14 shares; 25 shares; 35 shares. 


5. Because the profits were good, Joseph wanted to buy 
some of Albert’s shares. Albert charged him $1.20 for each 
share. The value of the shares was then above the par value, 
or above par. How much above par was each of these shares? 


6. The third year the company’s performances were not 
successful and they did not make any profit. Would people 
want to buy more shares that year or would they try to sell 
the shares they had? How would this affect the prices of the 
shares? When $1 shares are sold for less than $1, they are 
said to be below par. 


A company like the Woodside Dramatic Company is called 
a corporation. Shares in a corporation are often called stocks. _ 
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CORPORATIONS 


A large business is usually owned and run in a similar way 
to. the Woodside Dramatic Company, but on a larger and more 
complex scale. For example, a man starting an automobile 
factory is seldom either able to pay its entire cost alone or 
willing to take such a large risk without assistance from others. 
He therefore organizes a corporation, which is chartered by the 
state government. The total par value of the shares issued by 
a corporation is called its capital stock. __ 

Most shares of stock have a par value of $100, although a few 
corporations issue shares with a par value of $50 or $25or even 
$1. The shareholders, or stockholders, who own the stock, 
become owners of the corporation and each receives a stock 
certificate to show the number of shares he owns. The stock- 
holders elect a board of directors to manage the corporation. 
In this election, each stockholder has one vote for every share 
of stock he owns in the corporation. : 

Hence a large factory or a railroad is owned and run by the 
cooperative support of many people. The Pennsylvania Rail- 
road is owned by about 140,000 stockholders, including residents 
of every state of the Union. The American Telephone and 
Telegraph Company is owned by over 400,000 people and is 
worth almost $2,000,000,000. 

Explain why a very large business is owned by many people. 
What other large corporations do you know about? 

The profits of a corporation, after a sum has been set aside 
for emergencies, are divided among the stockholders as divi- 
dends. If a corporation with a capital stock of $500,000 
declares a dividend of $25,000 in a year, its rate of dividend is 
$25,000 + $500,000, or 5%, of the par value of the stock. Hence 
aman who owns 2 of the $100 shares will receive 5% of $200, 
or $10, in dividends. How much would a man owning 5 of 
the $100 shares receive in dividends? 
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FINDING DIVIDENDS 


All shares in the following have a par value of $100. 

4. A corporation has a capital stock of $800,000. How many 
shares has it if each share has a par value of $100? 

2. Last year the corporation in ex. 1 distributed $56,000 in 
dividends. What rate of dividend did it pay? 

8) In ex. 2, how much was the dividend on 1 share of stock? 
How much was Mr. Ray’s dividend if he owned 120 shares? 

4. If the capital stock of a company consists of 5250 shares, 
find the total par value of its capital stock. How much did 
it pay in dividends in a year if the rate was 5%? © 

5. Mr. Toole bought 25 shares of stock in the Holsted Fruit 
Company at $100 per share. His dividends for the first year 
were $112.50. Find the per cent of his profit. 


Find the rate of dividend; then find the amount of dividend on 


50 shares of stock: 

CapiraL Stock DivIDENDS Carita Stock Divipenbs 
6. $250,000 $10,000 10. $300,000 $18,000 
7. $585,000 $40,950 11. $890,000 $35,600 
8. $780,000 $42,900 12. $1,200,000 $72,000 
9. $950,000 $47,500 13. $1,325,000 $99,375 


Preferred Stock 


Some corporations have two kinds of stock, preferred stock 
and common stock. The preferred stock receives a fixed rate 
of dividend, like 6% or 7%, and the remaining profits, if any, 
are divided among the holders of the common stock. The 
dividends on the common stock may rise or fall with the pros- 
perity of the business, while the dividends on the preferred 
stock continue at the guaranteed rate. The preferred stock of 
a successful corporation is usually considered a very desirable 
investment. 
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THE STOCK EXCHANGE 


The above picture shows the interior of the New York Stock 
Exchange, where the sale of stocks averages over 1,500,000 
shares daily. Certain groups of stocks are sold at each of the 
trading posts which you see on the floor of the exchange. 
Philadelphia, Chicago, San Francisco, and other large cities 
also have stock exchanges. 

A man who wishes to buy or sell stocks usually does so through 
a broker who is a member of a Stock Exchange. The broker 
buys thé stock for his customer at the Stock Exchange and 
charges him a small fee, called brokerage. 

The price at which a stock sells is its market value. If a 
reliable corporation is paying a dividend of 6% or more, the 
market value of a share of its stock is usually over $100, or 
. above par. If the company is insecure and the dividend is low 
or if no dividend at all is being paid, the market value of each 
share will be under $100, or below par. 

The prices at which important stocks are selling are printed 
each day in the newspapers. In large cities the newspapers 
usually devote several pages a day to information about stocks 
and bonds because they are so important in the business of 
the modern world. Look for the stock news in your newspaper. 
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STUDYING STOCK QUOTATIONS 


Here are some stock quotations from a newspaper. For each 
stock the total number of shares sold during the day is given, 
as well as the price per share at the opening of the exchange, 
the highest and lowest prices during the day, and the price at the 
close of the exchange. The number in parentheses after each 
stock shows its last rate of dividend ; pf. means preferred stock. 
The par value of each share is $100. 


Stock QUOTATIONS 


SALES Srocx aNp Divippnp Rats | OpEN Hic Low CLosE 
2,800 | Atlantic Telephone (9) 1673 | 1682 | 1673 | 1678 
8,900 | Brazil Rubber 503 | 514 | 493 | 51 ° 
2,600 | Goodwin Steel, pf. (7) 133 | 133 1324 | 1328 
19,500 | Marx Motors (4) 63% | 643 | 632] 633 
4,000 | Pacific R. R. (5) 882 | 882 | 872 | 882 
300 | Standard Silk (8) 1465 | 148 | 1465 | 1474 
4,600 | Winthrop Canning 143) 15 144 | 144 | 


Exercises 


1. The first sales of Atlantic Telephone stocks were at 1674, 
or $167.50 per share. What were the highest and the lowest 
prices paid for this stock during the day? 

2. What was the last rate of dividend on Atlantic Tele- 
phone stock? Why does this stock sell above par? 

8. What other stocks are selling above par? Why are 
people willing to pay so much for these stocks? 

4. The Winthrop Canning and Brazil Rubber stocks are not 
paying dividends. How has this affected their prices? Judging 
from their prices, which of these stocks is more likely to begin 
paying dividends in the near future? 

5. Show that the stocks paying the lowest dividends are 
selling at the lowest prices. 

~ 


ee 
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BUYING AND SELLING STOCKS 


A person wishing to buy or sell stocks listed on the stock 
exchange has to employ a stock broker to carry out the trans- 
action for him. The broker charges de See ee 
a fee called brokerage, which is a cer- PER SHARE = PER SHARE 
tain amount per share and varies $10 to $25 123¢ 
with the market price of the stock. ah to st ie 
The fees charged by brokers on the i Hi oe ae 
New York Stock Exchange are $100 to $200 25¢ 
shown in the table at the right. 


Exercises 


_ 1. Mr. Rees purchased 10 shares of Standard Silk stock at 
1463. How much did he pay in all? 


The price per share is $146.75. Hence 10 shares cost 10X$146.75, or 
$1467.50. Since the price is between 100 and 200, the brokerage is 25¢ per 
share, or $2.50 for 10 shares. Mr. Rees paid $1467.50 + $2.50, or $1470. 


2. Mr. Lane’s broker sells 50 shares of Pacific R. R. stock 
for him at 883. How much does Mr. Lane receive? 

883 means $88.37. Hence 50 shares sell for 50 $88.37, or $4418.75. 
The brokerage is 20¢ per share, or $10 in all. This is deducted from the 
amount paid to Mr. Lane by the broker. Hence Mr. Lane gets $4408.73. 

Tell how much it costs, including brokerage, to buy: 

3. 100 shares of Marx Motors at 643. 

4. 50 shares of Brazil Rubber at 501. 

5. 15 shares of Goodwin Steel, preferred, at 1323. 

6. 200 shares of Central R. R., preferred, at 1144. 


If a broker sells the following for you, tell what net amount he 
will send you after the sale: 
7. 40 shares at 483 10. 100 shares at 794 
(8.\ 20 shares at 1463 11. 300 shares at 273 


- 


9. 80 shares at 1014 12. 600 shares at 1694 


BUYING AND SELLING STOCKS 291 


SELLING STOCKS AT A PROFIT 


Many persons buy real estate in a growing city and sell it 
several years later at a good profit. A person may also buy the 
stock of a well-managed corporation in the hope that, as the 
corporation develops, the price of its stock will increase. By 
selling the stock when it reaches a higher price, the owner makes 
a profit. Such a transaction is entirely legitimate; but it re- 
quires-both good judgment and foresight in selecting the stock. 


Some people, however, buy stocks with the hope of selling 
them a few days later at a higher price, relying on the daily 
fluctuations in the prices of stocks. Such people have not 
the patience to wait several years for a substantial growth in 
the corporation whose stocks they are purchasing; they want 

quick profits, hence they take a chance. Such buying and 
selling is speculation and in most cases it eventually results in 
heavy losses for the speculator. 


Avoid speculation. It is dangerous and leads to disaster! 


Exercises 


1. Mr. Marvin bought 25 shares of Interstate R. R. stock 
at 982. Several years later, owing to prosperous railroad 
conditions, he was able to sell it at 1335. What profit did he 
make on the sale? 


He paid 25 X $98.75 for the stock + $5.00 brokerage. When he sold it 
he received 25 $133.50 — $6.25 brokerage. Find Mr. Marvin’s profit. 
Also show how the brokerage fee is computed in each case. 


2. While Mr. Marvin held the stock, he received a total of 
$21 in dividends on each share. Find his total dividends. 
What was his total profit, including his profit in ex. 1? 

3. Mr. Roe bought 100 shares of oil stock at 33. Next 
day the value dropped and he sold the stock at 193. Find 
his total loss, including brokerage. Was Mr. Roe speculating? 
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SELLING STOCKS AT A PROFIT OR LOSS 

Find the profit or loss on the following, using the table on page 
290 to find the brokerage fees: 

1. 600 shares bought at 74 and sold at 74. 
. 200 shares bought at 694 and sold at 833. 
. 500 shares bought at 86% and sold at 734. 
. 150 shares bought at 974 and sold at 1123. 
» 100 shares bought at 1122 and sold at 104. 
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BUYING STOCKS AS AN INVESTMENT 


People with much money to invest often buy high-grade 
stocks because such investments may yield 6% interest or more, 
while a savings bank pays only 4% to 43%. 

1. Mr. Forrest buys 1 share of Ralco 7% preferred stock 
at 112 as an investment. What rate of income does Mr. Forrest 
receive on this investment? 


Since dividends are paid on the par value of a stock, a 7% stock pays $7 
a year dividend. Hence Mr. Forrest’s investment of $112 yields $7 a year. 
By finding what per cent $7 is of $112, show that his money is earning 64%. 
The brokerage may here be disregarded since it is so small. 


Find the rate of income on stocks purchased at these prices and 
paying dividends at the rates stated. Count $100 as the par value 
and disregard brokerage: 

2. $80, 4% 5. $80,7%  \8) $96,6% 11. $150, 12% 
3. $80, 5% 6. $60, 3% 9. $125,5% 12. $125, 10% 
4. $80, 6% 7. $50,5% 10. $180,9% 13. $125, 74% 

Find the rate of income, to the nearest tenth of 1%, on stocks 

whose prices and rates of dividend are as follows: 


14. $104,6% 16. $82,7% 18. $90,5% 20. $85, 7% 
45. $112,7% 17. $96,4% 19. $83,5% 21. $92, 6% 
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BONDS 


If a city wishes to build a new school, it can borrow money 
by issuing bonds. A corporation may also issue bonds to raise 
money with which to extend its business. 

A bond is a kind of promissory note in which a government 
or a corporation promises to pay a certain sum at a stated 
time. Bonds usually run from 5 yr. to 50 yr. The face value 
of a bond is usually $1000, although bonds in denominations of 
$500 and smaller amounts are also issued. Every bond has a 
fixed rate of interest, like 4% or 5%, payable semiannually. 
Bonds are often secured by a mortgage on the corporation’s 
property. ‘There is no such security for stocks. 

If a railroad wants to borrow $2,000,000 to make improve- 
ments, it may issue 2000 bonds of $1000 each due in 30 yr. and 
paying 5% interest. The interest is paid on the face value; 
hence the yearly interest in this case is $50, payable in semi- 
annual installments of $25. 

The interest on a bond is often paid by means of small coupons 
attached to the bond and dated 6 mo. apart. On a 5% bond 
for $1000, each coupon is like a check for $25. When a coupon 
is due, the owner cuts it off the bond and usually deposits it in 
his bank. The bank then collects it for him. In the case of a 
registered bond, the corporation has the owner’s name and sends 
him the interest by check instead of paying it by coupon. 

Bonds of the highest grade, like United States government 
bonds, may pay only 3% to 4%. A first-class railroad bond 
pays from 4% to 5%, while the bonds of a less dependable 
corporation may have to pay 6% or 7% to attract buyers. 

Important bonds, like stocks, are sold on the stock exchange 
and their prices are given daily in the newspapers. A bond 
listed: . “ Newtown 4s, 1953” is a Newtown bond paying 
4% interest and due in 1953. On the New York Stock Exchange 
about $15,000,000 worth of bonds are sold daily, 
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THE INTEREST ON BONDS 


Give the rate of interest, the date due, and the amount of interest 
paid each 6 mo. on these $1000 bonds: 


1. Minneapolis 34s, 1954 4 Warren Silk 6s, 1936 
2. Penn. Steel 5s, 1963 5. United Sugar 64s, 1936 
8. Hudson R. R. 7s, 1940 6. U.S. Liberty Ist 4s, 1947 


7. Find the interest rate and the date due of some of your 
city’s bonds. For what purpose were the bonds issued ? 

8. Mr. Field owns $8000 worth of the Colorado Electric 
Company’s 5% coupon bonds. How much interest from these . 
bonds does he deposit in his bank every 6 mo.? 

9. In 1926 an oil company sold $120,000,000 worth of 
20-year 5% bonds. Find the yearly interest on these bonds. 
When will the company pay back the $120,000,000 ? 

10. Rosedale County needs $250,000 to improve its roads. 
If it raises this money by 4% bonds, interest payable semi- 
annually, how- much in all will the county pay out each 
6 months in interest on these bonds? 

11. In what way does the rate of interest on a bond help to 
show how safe the bond is? 

12. A bond may run for 20 yr., 50 yr., or more. How does it 
differ in this respect from a promissory note? 

13. Does a 6% preferred stock always pay a 6% dividend if 
the profits of the company are sufficient to cover it? 

14. The common stock of the Akron Motor Company paid 
6% dividend last year. Does the company guarantee to pay 
the same rate of dividend each of the following years? Does 
common stock always pay the same rate of dividend ? 

15. Does a 6% bond always pay the same rate of interest 
each year? Is this rate of interest guaranteed ? 

16. Why are bonds usually a safer investment than stocks? 
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WHY THE PRICES OF BONDS FLUCTUATE 


Since bond quotations show the price in dollars of a $100 
bond; the price of a $1000 bond is 10 times the quotation. 
Thus, a $100 bond quoted at 1022 costs $102.75 and a $1000 
bond quoted at 102? costs 10$102.75, or $1027.50. Simi- 
larly, a $1000 bond quoted at 874 costs 10$87.50, or $875. 

On the New York Stock Exchange, the broker’s fee for pur- 
chasing $1000 bonds is usually $2 per bond. Hence for one 
$1000 bond quoted at 87%, the price is $875 + $2, or $877. 

The change, or fluctuation, in the market prices of bonds is 
due to these factors : 

1. If the corporation that care the bonds becomes less 
prosperous, the price of the bonds will drop bedow par because 
the public has less confidence in them. 

2. A rise or fall in the rates of interest paid on other loans 
will make bonds, on which the interest rate is fixed, correspond 
ingly less or more desirable. If money is scarce and many 
people wish to borrow, the prevailing rates of interest will be 
high and it will be easy to get 6% or 7% interest on a well- 
secured loan. A bond paying only 5% will then have to be 
offered at a price below par, possibly as low as 83, to attract 
customers. A 5% bond purchased at 83 yields an income of 
about 6%. On the other hand, when there are many wishing 
to lend money and few wishing to borrow, the prevailing interest 
rates will be low and it will be necessary to pay a price above 
par to buy a high-grade 5% bond. 

In general, the prices of bonds go down when prevailing in- 
terest rates are high and go up when interest rates are low. 

3. The price of a $1000 bond gets nearer and nearer to $1000 
as the date of maturity approaches. For example, if you 
buy at 90 a good 4% bond which is due in 1940, the price of the 
bond will gradually rise to 100 as 1940 approaches. Can you ex- 
plain why? Remember that a bond is a kind of promissory note- 
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BUYING BONDS 


1. A $1000 bond is quoted at 854. Find the cost, including 
brokerage, of 1 bond; of 5 bonds; of 15 bonds. 

2. Find the cost of buying a $1000 Utah Railway 5% bond 
quoted at 984. How much yearly interest does this bond pay? 


Remember that interest is always computed on the par value of a bond. 


Find the cost, including brokerage, of buying the following 
bonds. In each problem also find the total yearly interest: 
. One $1000 Union Telephone 5s, 1946, at 103. 
. One $1000 French Government 7s, 1949, at 1053. 
. One $1000 Robbins Chocolate 53s, 1940, at 1023. 
Five $1000 U. S. Treasury 44s, 1947, at 107. 
. Five $1000 Michigan Motors 6s, 1940, at 914. 
. Twenty $1000 Gulf R. R. 4s, 1948, at 953. 
Two $1000 Columbia Trolley 4s, 1998, at 943. 
Give several sae reasons why Columbia Trolley bonds 
(ex. 9) were selling at less than Union Telephone bonds (ex. 3). 


11. On Nov. 13 Mr. Howe buys from Mr. Long a 6% $1000 
bond at 101 with interest coupons payable on January 1 and 
July 1. Since Mr. Howe will receive the entire $30 interest 
on the coupon for Jan. 1, he must pay Mr. Long the interest at 
6% for the 135 da. from July 1 to Nov. 18, during which time 
Mr. Long held the bond. This is called accrued interest. 
How much is the accrued interest on this bond? 

How much does Mr. Howe pay for the bond in all, including . 
accrued interest and brokerage? 

Compute interest by the 6% method or use the table on page 219. 

12. Find the accrued interest on a 4% $1000 bond bought on 


June 18 if the interest is payable Apr. 1 and Oct. 1. How 
much does the buyer pay in all for the bond if he buys it at 883? 
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FINDING THE RATE OF INCOME ON A BOND 


1. Mr. Tate buys a 5% $1000 bond at 93. What rate of 
incdme does he get on his investment ? 0537 = 5.4% 
Since the interest is computed on the : re 


par value, Mr. Tate receives 5% of $1000, $930)$50.0000 
2 ue ‘ : 46 50 
or $50, yearly interest. Since he has paid ——— 
only $930 for the bond, he earns <3,9. or 3 500 
5.4%, every year on his investment. This 2 796 
5.4% is called the current yield of the bond. 7100 
Brokerage is here disregarded because it 6510 


is so small, compared with the price of the 
bond, as hardly to affect the rate of income. 


2. Find the current yield on a 6% bond bought at 120. 


The interest is 6% of $1000, or $60 a year. Since the price of the bond 
is $1200, the current yield on the price is ;$$,, or 5%. 


The price paid for a bond does not affect the yearly amount of in- 
terest. It does affect the rate of income earned on the money invested. 


Exercises 


Disregard brokerage in the following examples. 


1. Mr. Harris buys a 5% $1000 bond at 89. How much 
does he pay for it? How much interest does he get yearly? 
Find, to the nearest tenth of 1%, the current yield of the bond. 


Find the current yield, to the nearest tenth of 1%, if $1000 bonds 
are purchased as follows: 


2. 44% bond at 87 6. A-6% bond at 103 
3. A 5% bond at 96 7. A 7% bond at 103 
4. A 34% bond at 79 8. A 64% bond at 111 
5. A 44% bond at 92 9. A 54% bond at 120 


-10.° Mr. Locke can buy a 4% $1000 bond at 85 or a 44% 
$1000 bond at par. He considers both investments equally 
safe. On which bond would the current yield be higher? how 
much higher, to the nearest tenth of 1%? 
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FINDING THE YIELD TO MATURITY 


In 1928 Mr. Lynn bought a 5% $1000 bond at 93. In 1935, 
when the bond is due, he will receive $1000 for it. To what 
yearly rate of income will his earnings then be equal? 


The bond cost $930 and pays $50 interest yearly. In 7 yr. Mr. Lynn 
will receive $1000 for the bond, which is $70 more than he paid for it. This 
$70 is an average of $10 extra profit yearly. Hence his yearly income 
amounts to $50 interest + $10 extra profit, or $60. Therefore he has a 
yearly profit of $60 on an investment of $930. Since $60 is 6.5% of $930, 
his income is equal to 6.5% yearly. 


Since 6.5% is the average yearly yield to the bond’s date 
of maturity, it is called the yield to maturity. How does this 
differ from the current yield as found on page 297? 


Exercises 
1. Mrs. Shaw buys an 8% bond, due in 5 yr., at 115. Show 
that the yield to maturity on her investment is 4.3%. 


At the end of 5 yr. Mrs. Shaw will receive $1000 for a bond for which she 
paid $1150. Hence she will lose $150 in 5 yr., or an average of $30 per year. 
Subtracting this $30 from her yearly interest of $80, she really receives 
$50 a year on an investment of $1150. What per cent is $50 of $1150? 


Find the yield to maturity on these $1000 bonds: 

A 5% bond bought at 90 with 5 yr. still to run. ~ 

A 4% bond bought at 80 with 20 yr. still to run. 

A 44% bond bought at 98 with 2 yr. still to run. 

A 6% bond bought at 110 with 10 yr. still to run. 

An 8% bond bought at 118 with 9 yr. still to run. 

A 4% bond bought Jan. 1, 1928 at 90, due Jan. 1, 1938. 
A 5% bond bought Jan. 1, 1928 at 95, due Jan. 1, 1933. 
Is the yield to maturity more or less than the current yield 
on a bond bought below par? on a bond bought above par? 


_ Norse. The above method gives the approximate yield to maturity. 
Bond dealers and bankers use bond tables for more exact values. 


/ 
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BUILDING AND LOAN ASSOCIATIONS 
Saving in a Building and Loan Association 

Many people invest savings in a building and loan association, 
which lends the money to help other people build their own 
homes. There are over 12,000 building and loan associations 
in this country, with about 10,000,000 members. 

These associations are also called savings and loan associations, home- 
stead associations, building associations, and codperative banks. 

Exercises 

1. Mr. Hunt buys 10 shares in a building and loan associa- 
tion. These will be worth $200 each in about 139 mo. He pays 
for them at the rate of $1 a month on each share. How much 
does Mr. Hunt pay on the 10 shares in 1 mo.? in 1 yr.? in 
5 yr.? in 10 yr.? in 139 mo.? 

2. In 139 mo. Mr. Hunt’s deposits, with compound interest, 
equal $200 per share, and the company then pays him this 
amount. How much does he receive in all? How miuch of 
this total amount represents deposits? How much is interest? 

3. Mr. Hunt would have about $1750 at the end of 139 mo. 
if he had deposited $10 a month in a savings bank at 4% com- 
pounded semiannually. How much less would this have been 
than the amount that he receives from the building and loan 
association ? 

4. Some building and loan associations sell $100 shares at 
the rate of $1 a month per share. How much must Mr. Low 
pay each month to buy 15 of these shares? 

5. The $100 shares in ex. 4 mature, or become worth $100 
each, in about 80 mo. How much does Mr. Low pay in 80 mo. 
on 15 shares? How much of the total amount which he 
receives at the end of 80 mo. is interest ? 

6. $100 shares are also sold at 50¢ per month, but such 
shares require about 139 mo. to mature. What would be the 
monthly payment on $3200 worth of such shares? 
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BORROWING FROM BUILDING AND LOAN 
ASSOCIATIONS 


Mr. Trent built a house with the help of the Franklin Building 
and Loan Association. The house cost $5000. Mr. Trent 
furnished $1800 and the asso- 
ciation ‘lent: him $3300, "With Oe my eras Oaaneneere 
the property as security. On $34.67 Monthly Payment 
this loan he paid 7% interest, 
or $18.67 a month. He also bought 32 $100 shares in the 
Franklin Association, on which he paid 50¢ a share monthly. 
Hence he paid the association $34.67 in all each month. 

In about 139 mo. the 32 shares were worth $100 each, and 
Mr. Trent turned them over to the association to pay his debt. 
Thus, by paying only $34.67 a month, he canceled his loan 
and the house was entirely his. 


New York State, Ohio, and certain other associations use a system of 
repaying the loan similar to that outlined on page 234. 


Exercises 


1. Why was Mr. Trent’s plan wiser than renting a house? 

2. Mr. Dane borrows $6600 from the Lincoln Building 
Association. At 7%, how much interest must he pay monthly? 
How many $200 shares must he buy to cover the debt? 

3. If Mr. Dane (ex. 2) pays $1 a month per share, how much, 
including interest on his loan, must he pay to the association 
in 1 mo.? in the 139 mo. required for the shares to mature? 
This is how much more than the amount he borrowed? 

4. Who gets the shares in ex. 3 at the end of 139 mo.? 


5. Mr. Lee borrows $2400 from the Economy Building 
Association at 7% interest. To repay the debt he buys $100 
shares at 50¢ a month per share. How many shares does he 
buy? How much does he pay the association each month, 
including payments on the shares and interest ? 


Pa i 
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BUILDING YOUR owN HOME 


1. Mr. Gray wishes to build a house. He therefore borrows 
$4200 from the Prudence Savings and Loan Association. Find 
the monthly interest on this loan at 6%. 

2. Mr. Gray (ex. 1) buys $100 shares for $4200, on which 
he pays $1 a month per share. What is his total payment, 
including interest on the loan, in 1 mo.? in 80 mo.? 

3. In about 80 mo. Mr. Gray’s shares mature and are used 
to pay off his debt. How much more than the $4200 loan has. 
he paid in all? Then how much did the loan cost him? 

4. If Mr. Gray had borrowed the $4200 for 80 mo. from a 
bank at 6%, how much interest would he have paid in the 
80 mo. (6% yr.)? How much more is this than the cost of 
borrowing the $4200 from a savings and loan association (ex. 3)? 

The reason the total interest is more if Mr. Gray borrows from a bank 
is because he keeps the $4200 for the whole 80 mo. instead of repaying it. 
in monthly installments. The shares that Mr. Gray buys (ex. 2 and 3) 
are the equivalent of repaying the association’s loan in monthly payments. 

5. Mr. Collins wishes to build a $10,000 house. He has only 
$3500 in cash now. He can borrow 50% of the value of the 
property from a bank or 65% to 70% of its value from a 
building association. Where will it be better for him to bor- 
row the money? 

46. Mr. Davis borrows $9000 at 7% from a homestead associa- 
tion. To repay it, he buys shares of $100 each, at $1 a month 
per share. How much does he pay in all each month? 

_7. Tf the shares reach their full value in 80 mo., how much 
more than the loan does Mr. Davis (ex. 6) pay the association ? 
‘Then what is the total cost of the loan? 

A man who borrows from a building and loan association 
decreases his debt with each payment on his shares, which is much 
easter than repaying the entire loan at once. Likewise, the 
association’s risk: on the loan becomes less and less each month. 
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INSURANCE 
Insuring a House Against Fire 


In a recent year fire destroyed the homes of about 1,150,000 
people in the United States. Many of these people had all 
their money invested in their homes and could not rebuild 
them without outside help. 

The wisest of these people had insured their houses against 
fire. To insure a house against fire, a man pays to an wnsurance 
company a small sum of money called a premium. The com- 
pany then gives him a written agreement, or policy, promising 
to pay for damage that may be done to his property by fire, 
smoke, or lightning. 

Mr. Austin has his house insured for $8000; hence $8000 
is the face of his policy, and the company will give him $8000 
if the house is completely burned down. Mr. Austin’s premium 
is at the rate of $.24 per $100. Since $8000 is 80$100, the 
premium is 80 $.24, or $19.20. By paying $19.20, Mr. Austin 
insures his house for 1 yr. 


To find the premium, multiply the rate per $100 by the number 
of tumes $100 is contained in the face of the policy. 


Exercises 


1. Mr. Smith insures his house for $10,000. At a yearly 
rate of $.22 per $100, what is his premium for 1 yr.? 


Find the yearly premium on these insurance policies: 


Face’ Rare Per $100 ‘Face Rate PER $100 
2. $6000 $.30 6. $15,000 $.21 
8. $4300 $.28 7. $34,000. $.80 
4, $7500 $.60 8. $12,800 $1.05 


5. $5400 $2.75 9. $23,700 $1.20 | 
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WHY FIRE INSURANCE RATES VARY 


The insurance company can pay for the damage caused by 
fires because most buildings on which insurance is paid are 
never burned. By studying for many years the fire losses of 
different kinds of buildings, the company determines the rate 
for each type of building. The rate on a wooden house, a 
garage, or any building without fire protection and far from 
a fire house is higher than the rate on a well-protected and 
fireproof building. 

This table shows the yearly rates for different buildings: 


KIND OF PLacEe Rate KIND OF PLacE Rate 

BUILDING LocaTED PER $100 BuILpING LocaTED PER $100 
Brick dwelling City $.25 | Frame church Country $1.50 
Frame dwelling City 50 | Frame hotel Country 2.20_ 
Brick garage City .35 | Grist mill Village 3.65 
Frame garage City 80 | Power mill Village 4,22 
Farmhouse Near town  .58 | Frame school — Country 1.40 
Barn ; Near town 82 | Soap factory Village 6.50 

Exercises 


1. Which of the above kinds of buildings has the highest 
rate of insurance? Explain why. Give reasons why a frame 
hotel in the Adirondack Mountains pays a higher rate than a 
brick dwelling in Detroit. 

2. Would a frame dwelling in a city pay a higher or a lower 
rate than one on a country road? Why? 


Find the premiums on these policies at the above rates: 


BuILDING Face 4 BuILDING Face 

3. Brick garage $1500 7. Brick dwelling $14,500 

- 4, Farmhouse $7000 8. Soap factory $51,000 
5. Frame garage $1200 9. Frame school $10,000 

“6. Barn $2200 10. Power mill $13,250 


11. Name several uses to which a building might be put which 
would cause it to have a high rate of fire insurance. 
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INSURING A HOUSE FOR THREE OR FIVE YEARS 


Mr. Law insures his house for $14,000. The agent says that 
the rate for a 1-year policy is 30¢ per $100; for a 3-year policy, 
it is 21 times as much; and for a 5-year policy, it is 4 times as 
much. Hence Mr. Law yes pay 140 30¢, or $42, for a 
l-year policy. He would pay 23$42, or $105, for a 3-year 
policy. How much would a Srege policy cost him? 


Exercises 


1. For 3 yr. Mr. Law buys l-year policies. How much 
would he save by buying one 3-year policy? 

2. How much cheaper would it be for Mr. Law to buy one 
5-year policy than to buy five 1-year policies? 

3. For 30 yr. Mr. Day renewed annually a $31,600 insurance 
on his home at 34¢ per $100. How much would he have saved 
in this time by buying 3-year policies? 5-year policies? 

4. For 30 yr. Mr. Day insured his house furnishings annually 
for $5000, at 38¢ per $100. How much would he have saved by 
buying 5-year policies? 


Find the premiums at the given yearly rates per $100: 


Facr Rares Ter Face Rares Term 
§. $2000 $.15 I-yr. 10. $15,500 $ 30 3yr. 
6. $8700 $ .42 3yr. 11. $11,450 3.62 3 yz. 
Te $3750, 9.60) © Boyt. 12. $24,500 $3.75 5yr. 
8. $9460 $1.00 5yr. 13. $63,800 $1.88 5 yr. 
9. $2350. $4.22) JS -yr. 14. $17,850 $6.75. 5 yr. 


15. A cotton merchant had a 3-year insurance policy for 
$46,000 on his stock, at a yearly rate of $4.50 per $100. Find 
his premium. If $2000 worth of his cotton was destroyed by 
fire and the company paid the damage, how much did the 
company lose or gain on this policy? 
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IMPROVEMENT TEST 


| IMPROVEMENT TEST No. 21 | 


Test 21 A — Addition (Time 4 min.) 


1§ "sek? ee eS Sains le gE eats 
44 74 33 14 7 
23 9t 83 1} 5 
O75 Ce es 
Test 21 B — Subtraction (Time 4 min.) 
44 2 bi Le Ae oe 
235 379 ae 5 
33 6. 8 7. 94 8. 74 
21% i 34 2H 
6h 10. 9 bees 12. 62 
24 Srp Iq 3s 


Test 21 C — Multiplication (Time 4 min. after copying) 


- $1.53 2. $2.76 3. $1.90 
184 112 242 
. $x13 5. 18X2 6. 44X37 
paXvo 8. 98x14 9. 446% 


Test 21 D— Division (Time 4 min. after copying) 


ete 2. 5477 3. 29+ 3 

ay as B..28 = 35 6. 3h + 41 
8+ 3 8. 83+ 15 9. 93 + 14 
6 + 28 11. 3+ 16 12, 121+ 13 
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THE IMPORTANCE OF LIFE INSURANCE 


Mr. Scott worked in an automobile factory. Besides his 
wife, there were four children in the family, all attending elemen- 
tary school. When Mr. Scott was 35 yr. old a life insurance 
agent called upon him one day and tried in vain to persuade 
him to have his life insured for $10,000. Five years later 
Mr. Scott died suddenly. 

After his death, Mrs. Scott found it very hard to get along. 
She got a position as clerk in a store to help support her 
children; but as she did not earn very much, her son Jack, 
who was 14 yr. old, had to leave school and go to work. The 
Scotts had no relatives to help them and it was a hard struggle. 
A few years later Mrs. Scott became ill from overwork and 
her son Ben, who was then 18 yr. old, also had to leave school 
in order to go to work. 

All this distress could have been avoided if Mr. Scott had 
insured his life for $10,000. The life insurance company would 
then have paid Mrs. Scott $10,000 when Mr. Scott died, which 
would have kept all the children in school and prevents much 
hardship and worry 

People are rapidly realizing that life insurance 
is a very valuable form of protection, and each 
year much more life insurance is being sold in 
the United States than the year before. In 
1917 the total amount of life insurance in force 
in this country was about $27,000,000,000, 
while in 1927 the total amount was about 
$87,400,000,000. ‘This growth is shown by the 
graph at the right. The bar for 1927 is about G°WT# oF Lire 
how many times as long as the bar for 1917? NS rept 

At the present time, about half of all the 


men, women, and children in the United States carry some 
form of life insurance. 


O 50 
4 40 
= 80 
= 20 
O10 
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BUYING AN ORDINARY LIFE POLICY 


The kind of life insurance policy most frequently purchased’ 
is called an ordinary life policy. This type of policy is the most 
popular because it is the cheapest form of regular life insurance 


Suppose Mr. White, who is 30 yr. old, buys an ordinary - 
life policy for $10,000. In this policy the life insurance company 
promises to pay $10,000 to Mr. White’s wife if Mr. White should 
die. Mrs. White is the beneficiary, Mr. White is the policy- 
holder, and $10,000 is the face of the policy. 

Mr. White pays a yearly premium of $22.85 for each $1000 
of insurance. Since the policy is for $10,000, his total vearly 
premium is 10 $22.85, or $228.50. This premium must be paid 
each year as long as Mr. White lives. For 


this reason an ordinary life policy is some-  O®>""48¥ Tare Pourcy 


times called a continuous premium policy. Age per $1000 

The amount of the premium for an ordinary a ae 
life policy depends on the age of the person 35 26.35 
at the time he is insured, as shown at the right. 40 30.9 4 
Thus, if a person is 35 yr. old when he takes 45 37.08 
out an ordinary life policy, he pays $26.35 50 45. 45 


per year for each $1000 insurance. 
Exercises 

Using the rates above, find the yearly premiums for these ordinary 
hife policies, purchased at the given ages: 
1. $1000, age 25 5. $7000, age 30 9. $10,000, age 30 
2. $4000, age 25 6. $8000, age 45 10. $12,000, age 45 
3. $3000, age 40 7. $9000, age 35 11. $25,000, age 35 
4, $5000, age 50 8. $2000, age50 12. $42,000, age 40 

13. Why must a man who takes out a policy at age 45 pay a 
higher premium than one who insures his life at age 30? 

14. Why is it best to insure your life at an early age? 


As 
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OTHER KINDS OF LIFE INSURANCE POLICIES 


You have seen that the holder of an ordinary life policy must 
pay the premium each year as long as he lives. 

On a limited-payment policy the premiums are required only 
for a definite number of years, like 20 yr. The insurance con- 
tinues in force, however, until the policyholder dies, when the 
face of the policy is paid to the beneficiary. 

Limited-payment policies cost much more than ordinary life policies. 


Such policies are preferred by those who wish to pay all their premiums 
before their earning power is decreased by old age. 


On an endowment policy, the premiums are also paid for a 
definite number of years, like 20 yr. If the policyholder dies 
within the 20 yr., the face of the policy is paid to the beneficiary ; 
but if he is living at the end of that period, the full amount is 
paid to him and the insurance ceases. 

Endowment policies combine life insurance with a system of saving 
money to provide for old age. If a man lives to the end of the 20-year 
period, he usually gets back more money than he has paid in premiums, 
since the money has earned interest during that time. Although the 
premiums paid on an endowment policy do not yield as much, from the 
savings standpoint alone, as equal deposits in a savings bank for the same 


number of years, the endowment policy gives the additional benefit of life 
insurance for the period it is in force. , 


On a term policy, premiums are paid for a short term of years, 
like 5 yr., 10 yr., or 15 yr., and the company pays insurance 
only if the policyholder dies within that period. At the end 
of the term the insurance ceases. 

Term insurance is purchased when a person wants extra protection for 
a short time. For example, a man may carry an ordinary life policy for 
$15,000 all his life; but during the 10 yr. that his children are in school, he 
may also take out a 10-year term policy for $10,000 to make certain that the 
education of his children will be completed in case he dies during that period. 
The premium rates on term policies are lower than the rates on the other 
kinds of policies, since the company is taking the risk for a shorter period. 


A person applying for life insurance has to pass a medical 
examination. Unless his health is good, he cannot be insured. 
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EVERYDAY PROBLEMS IN LIFE INSURANCE 


The premium rates per $1000 vary according to the kind of - 
policy and the age at which it is taken out, as shown below: 


Aaa ORDINARY LIFE emg ici ds lie 10-Yrar Term 

25 $20.14 $30.12 $48.15 $11.40 
22.85 32.87 48.83 12.10 
26.35 36.22 * 49.85 13.19 
30.94 40.38 51.48 15.02 
37.08 | ey ah 54.22 18.40 
45.45 52.87 58.81 24.50 


56.93 62.68 . 66.36 34.80 


1. From the table, find tke premium per $1000 on a 20- 
payment life policy taken out at age 25; at age 30; at age 35. 

2. Find the premium per $1000 on a 20-year endowment 
policy taken out at the age of 30 yr.; 40 yr.; 45 yr.; 50 yr. 

3. At age 35, the 20-year endowment premium rate is 
about how many times as much as the ordinary life rate? 

Using the ~ates above, find the yearly premium for these policies 
af purchased at the gwen ages: 

4, A 10-year term policy for $15,000 issued at age 40. 

5. A 20-payment life policy for $3000 issued at age 30. 

An ordinary life policy for $25,000 issued at age 25. 

7. A 20-year endowment policy for $5000 issued at age 35. 


Reread pages 307 and 308 before answering ex. 8 to 10. 

8. Why is the ordinary life policy the most popular? 

9. Why are the premiums on a 20-payment life policy higher 
than those on an ordinary life policy? Why do some persons 
prefer the 20-payment policy? 

10. How does a 20-year endowment policy differ from a 
20-payment life policy? Why are the endowment rates higher ? 


310 INSURANCE 


EVERYDAY PROBLEMS IN LIFE INSURANCE 


Use the premium rates gwen on page 309. 

1. Mr. Stark is 30 yr. old. He wishes to protect his family 
with as much life insurance as possible. He can afford to pay 
about $200 a year in premiums. Roughly, what amount of 
insurance can he buy for $200 yearly if he selects the ordinary 
life policy? the 20-payment life policy? the 20-year endow- 
ment? Which do you think it advisable for Mr. Stark to buy? 

2. Give several reasons why it is unwise to wait until old 
age before taking out life insurance. Remember that a person 
who applies for life insurance must take a medical examination. 


3. A motion-picture company took out an ordinary life 
policy for $1,000,000 on the life of its manager, upon whose 
business ability the success of the company depended. In 
case of the manager’s death, the policy was payable to the 
company. What yearly premium did the company pay if the 
manager was 35 yr. old when the policy was issued? Why did 
the company carry such a large insurance on his life? 


Life Insurance in the United States 


1. Of the 120,000,000 inhabitants of the United States, 
about 62,000,000 carry life insurance. About what per cent 
of the inhabitants have their lives insured ? 

2. The total amount of life insurance in force in this country 
in 1927 was about $87,400,000,000. If 62,000,000 people were 
insured, find the average amount of insurance carried by each. 

3. Find the per cent of increase in the amount of life insurance 
in force from 1917 to 1927 (see bottom of page 306). 

\ One prominent man in the United States carries $7,500,000 
life’ insurance; another carries $4,500,000 insurance. Find 


each man’s yearly premium if their insurance is in ordinary life 
policies taken out at the age of 35 yr. 
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HOW THE COMPANY USES THE PREMIUMS 


The premium on an ordinary life policy at age 35 is $26.35 - 
per $1000. The company uses this premium as follows: 


1. Mortality cost. About $9 of this $26.35 is set aside to pay 
the insurance of policyholders who die during the year. 


From a careful study of past records of deaths, mortality tables have 
been made, which show how many people may be expected to die each year. 


2. Expenses. About $5 of the premium is used to pay 
overhead expenses, like rent, salaries, and commissions. 

3. Reserve. The rest of the : 
premium, about $12.35, forms a = Nelle tt Cost 
reserve fund which is credited to 12.35 nities : 
the policyholder each year like a $9635 premium 
savings bank deposit. 


This reserve, which usually earns 3% compound interest, is regarded 
as the property of the policyholder. If he gives up his policy, this reserve 
fund, which is then called the cash value of the policy, is returned to him. 
A policyholder can also borrow from the company an amount equal to his 
reserve fund, which is then known as the loan value of his policy. 


Table of Cash or Loan Values 


The table at the right gives the cash or loan values on an 
ordinary life policy issued at age 35. a ae = hole 
At the end of the fifth year the cash ppr $1000 INSURANCE 
or loan value is $68.16. Hence End of Sth yr. $ 68.16 
the policyholder will receive $68.16 End of 10th yr. 146.01 
if he discontinues the policy at the a at we % i ee 
end of 5 yr.) OF he may borrow Fang of 25th yr, 425.49 
$68.16 from the company at that End of 30th yr. 522.92 
time if he continues paying the 
premiums. This $68.16 equals the reserve fund of the policy. 
At the top of the page you found that $12.35 is put into the reserve fund 
each year. Notice that $68.16 is a little more than 5X$12.35, the extra 
amount being compound interest earned on this reserve fund. 
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BORROWING FROM AN INSURANCE COMPANY 


Use the cash or loan values at the bottom of page 311. 


1. At 35 yr. of age Mr. Baron purchased an ordinary life 
policy for $5000. At the end of 10 yr. he needed some money. 
How much could he borrow from the life insurance company ? 

The loan values on page 311 are for a $1000 policy. For a $5000 policy 
they are 5 times as much. 

2. Mr. Baron borrowed $725 from the life insurance company 
and was charged interest at 6%. How much interest did he 
pay at the end of the first year? 

8. If Mr. Baron had died before paying off his loan, the 
company would have paid the $5000 insurance less the amount 
of the loan and the interest due on it. If Mr. Baron had died 
6 mo. after making the loan, how much insurance would the 
company have paid to his beneficiary ? 

4, Mr. Grady has a $15,000 policy issued at age 35.' How 
much would the company lend him at the end of the 5th year? 


Life Insurance Dividends 


On page 311 you saw that life insurance premiums are used 
to pay the mortality cost and the company’s expenses, and to 
provide a reserve fund. It often happens that fewer people 
die during the year than the company expected and the mortality 
cost is therefore less than was estimated. The company may 
also save on expenses. On the reserve fund the interest may be 
over 4%, although only 3% was counted on. 


The profit arising from these savings and from the extra 
interest above 3% is divided among the policyholders in the 
form of dividends at the end of each policy year. If a 
person whose premium is $26.35 receives a dividend of $5.31 
at the end of the year, his insurance actually costs him only 
$26.35 — $5.31, or $21.04, for that year. 
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THE ACTUAL COST OF LIFE INSURANCE 


Az Ten years ago at age 35 Mr. Bell took out an ordinary © 
life policy for $1000, with an annual premium of $26.35. His 
dividends have averaged $5.26 a year. How much has he 
paid each year, on the average, to carry this insurance? Find 
his total net payments for the 10 yr. ; 


2. From the table on page 311, tell what cash value Mr. Bell 
(ex. 1) receives for his policy if he drops his insurance at the end 
of 10 yr. By subtracting this amount from the net amount 
paid in 10 yr. (found in ex. 1), find how much the 10 years’ 
insurance has actually cost him, Also find the average cost 
per year of carrying this $1000 insurance. 


3. Mr. Alden carried a 20-payment life policy for $1000 for 
10 yr. His yearly premium was $36.22. During the 10 yr. 
his dividends totaled $61.69. Find his average yearly payment. 


4. At the end of 10 yr. Mr. Alden (ex. 3) dropped his policy. 
Its cash value was then $255.78. How much per year, on an 
average, had the insurance actually cost him? 


2” Mr. Rose took out a $10,000 ordinary life policy at age 
40, the yearly premium being $22.85 per $1000. During the 
first 10 yr. the company paid him a total of $687.30 in dividends. 
Find the average net cost per year to Mr. Rose for each $1000 
insurance that he carried. 


Le “During the second 10 yr. Mr. Rose (ex. 5) received $897.40 
in dividends. Find the average net cost per year for each 
$1000 insurance for these 10 yr.; the average for the 20 yr. 


Nore. Instead of using the dividends each year to decrease the cost 
of their insurance, some policyholders leave them with the company, 
where they earn compound interest like savings deposits. If the policy- 
holder dies, his beneficiary receives the face of the policy plus the accumu- 
lated dividends. There is also a plan by which each year’s dividends may 
be used gradually to increase tae face of the policy. 
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TAXES 
A Why We Are Taxed 


Mr. Livingston is the principal of an elementary school in 
a small city. He finds that it costs the city $102.83 a year 
to educate each pupil in his school. 

Every town needs large sums of money yearly to educate 
its girls and boys, to build and maintain roads, streets, and 
public buildings, to pay its firemen, policemen, and governing 
officials, and for many other purposes. The raising of this 
money is called taxation. The amount which each inhabitant 
is taxed depends on the value of his possessions, because the 
man with much property is better able to pay a large tax, and 
also has more need for the town’s protection. 


How We Are Taxed by Our Town or City 


Most towns have tax officers, called assessors, who fix a 
value each year for the property to be taxed, including real 
estate, like houses and lots, and personal property, like automo- 
biles. This value is called the assessed valuation. 

Suppose the total assessed valuation of the property in a 
town is $1,250,000 for a certain vear. If the town needs $35,500 
that year, the tax rate will be $35 500 + $1,250,000, or .0284. 
Then every owner of property will have to pay .0284, or 2.84%, 
of the assessed value of his property in taxes. 


To find the tax rate on property, find what per cent the amount 
to be ravsed is of the total assessed valuation. 


The tax rate may be expressed in several different ways. 
A tax rate of 2.84% may also be given as a rate of 28.4 mills 
on $1, $2.84 on $100, or $28.40 on $1000. 

City and town governments get most of their money by 
taxes on real or personal property. State and national govern- 
ments usually raise money by other forms of taxation. 


TAX RATES 315 


FINDING THE TAX RATE 


1. A town whose total assessed valuation is $2,388,000 
needs $70,446 for its expenses. Find the tax rate. 


2. Express the tax rate in ex. 1 in three other ways. 
3. A town with property having a total assessed valuation 


of $685,000 needs to raise $26,441 by taxation. Find the tax 
rate. Then express this rate in three other ways. 


Find the tax rate per $100 for the following. Then express 
zach rate in three other ways: 


ASSESSED AMOUNT ASSESSED AMOUNT 
VALUATION NEEDED ‘ VALUATION NEEDED 


4. $38,000,000 $836,000 9. $34,656,000 $918,384 
5. $20,850,000 $781,875 10. $78,924,000 $1,764,290 
6. $51,464,800 $1,981,364 11. $60,371,000 $1,626,510 
| $85,000,000 $3,110,000 12. $105,930,500 $4,180,900 
‘Be $93,700,000 $4,046,000 13. $450,380,000 $13,870,600 


14. The actual value of the property in a town is $4,562,500. 
The assessed valuation is $3,650,000. If $154,000 is to be raised, 
what is the tax rate? If the property were assessed at its 
actual value, what would the rate be? 


15. What per cent of the actual value of the property is the 
assessed valuation in ex. 14? 


16. The assessed value of property is often only from 50% 
to 80% of the real value. How does this affect the tax rate? 


17. Find the tax rate in your town for last year and express. 
it in four different ways. Also find what per cent the assessed 
valuation of some property was of the real value. 


18. Hospitals, schools, public buildings, charitable institu- 
tions, and churches are not taxed. Can you suggest why? 
List some buildings in your town that are not taxed. 
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A TOWN BUDGET 


To find the amount to be raised by taxation, many towns 
list their probable expenses for the coming year in a budget. 
Here are the 1927 and 1928 budgets of Ocean City : 


Ayo 192S)auaG Cae do? a16D 
AMOUNT Tax Rate Amount Tax RatE 
NEEDED PER $100 NEEDED PER $100 
“Municipal Requirements $350,957.86 $1577 $351,036.78 $1.349 
Local School Tax 418,346.54 1.403 382,263.18 neat 
County Tax 153,860.88 516 139,998.36 
State School Tax 71,861.38 241 69,478.74 
State Road Tax 29,818.00 —_.100 26,022.00 
State Institutional Tax 14,909.00 .050 13,011.00 
Bridge and Tunnel Tax 10,734.48 .036 9,888.36 
Soldiers’ Bonus Tax 5,069.06 .017 4,944.18, 3... 
Total Amount Needed $1,055,557.20 $996,642.60 
Total Assessed Valuation $29,818,000.00 $26 ,022,000.00 
Total Tax Rate $3.54 per $LOOs! <= oi eadadtiecsmee us 
Exercises 


1. What was the total amount of money needed by this town 
for 1928? What was the total assessed valuation? Show how 
the total rate was found, using the rule on page 314. 

2. Column B shows the rate of taxation for each item of 
expense. ‘Thus, for the support of local schools in 1928, every 
inhabitant had to pay $1.403 for every $100 of the assessed valu- 
_ ation of his property. By dividing the amount needed for local 
schools by the assessed valuation, show how this rate was found. 

3. Show how the rate was found for each item in Column B. 


4. Add all the rates in Column B. How does this sum 
compare with the total rate found in ex. 1? 


6 Find the tax rate for each item in Column D. Then find 
the total rate per $100 for 1927 in two different ways. 


6. Name five purposes for which your town needs money. 


PAYING TAXES 4) Yaz 
FINDING THE AMOUNT OF TAXES YOU MUST PAY 


1. Suppose you lived in the town whose budget is given on. 
page 316. If you owned property assessed in 1928 at $14,500, 
how much would you be taxed on it? 

The rate for 1928 in this town was $3.54 per $100, which equals 3.54%. 
Hence your total tax would be 3.54% of $14,500, or .0354 $14,500. 

2. If you owned property assessed at $8000 in the above 
town in 1928, how much would your local school tax be? your 
state school tax? your state road tax? 

The state school tax helps schools in poorer districts. 

3. Mr. Lane owns a lot 75 ft. wide, assessed at $35 a front 
foot. His house is assessed at $8500, his automobile at $950, 
and his other personal property at $1500. Find the total 
amount he is assessed. If the tax rate is $3.94 on $100, what 


is the tetal tax on his property? 
ind the amount of taxes paid in a given year by persons whose 


property is assessed as follows: 


t ASSESSED VALUE Rate PER $100 ASSESSED VALUE Rate PER $1000 

~ 4. $20,000 $4.62 8. $203,500 $34.50 
5. $97,540 $2.04 9. $610,400 $28.75 
6. $51,230 $3.27 10. $115,000 $41.60 
7. $74,000 $5.12 11. $108,500 $49.50 


| 12. In Hatton the assessed valuation of property is 45% 

| of the real value and the tax rate is $5.83 on each $100 of 

assessed value. In Lakewood the property is assessed at 85% 

' of its real value and the rate is $3.24 on each $100 of 

assessed value. Find the tax in each town on property actually 
worth $10,000; on a house actually worth $8400. 


A tax rate means little unless the per cent which the assessed 
valuation is of the real value is also considered. A city with a high 
tax rate and a low valuation may be taxing its citizens less than 
one with a low rate and a high valuation. 
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USING A TAX TABLE 


To save time in computing taxes, most cities use a tax table. 
Here is a portion of such a table, used by Ocean City : 


Tax Table for Rate of $3.54 per $100 


$5000 | $6000 | $7000 


212.40 | 247.80 
214.17 | 249.57 
215.94 | 251.34 


To find the tax on property assessed at $6350, place a ruler horizontally 
under the number 350 in the column at the left. Then, in the column 
headed $6000, find the number just above the ruler, which is 224.79. 
Hence the tax on $6350 is $224.79. 


Exercises 


1. Using the table, find the tax on $6200; on $6150; on 
$6050 ; $6000; $5000; $5150; $4350; $3300; $2400; $7100. 

2. Find the tax on $11,250 by adding the taxes on $6000 and 
$5250. Check by multiplying $11,250 by .0354. 

3. Find the tax on $12,250 and on $9350, as in ex. 2. 

4. How much greater is the tax on $6250 than on $6200? 
on $6300 than on $6250? on $6350 than on $6300? Explain 
how the table is made. Then fill in the amounts that have 
been omitted in the columns headed $6000 and $7000. 

5. By the method used in ex. 4, continue the column headed 
$1000, giving the tax on $1550, $1600, etc., to $1950. 
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PENALTY FOR PAYING TAXES LATE 


15 Mir: /Lake’s taxes for 1927 were $522 and were due on 
Dee. 1, 1927, but he did not pay them until Oct. 13, 1928. Asa 
penalty for paying the taxes late, he was charged 7% interest on 
the $522 for the time it was overdue. Find the exact number 
of days the taxes were overdue. Then find, by the 6% method, — 
the total amount he paid on Oct. 13, 1928. 


Remember that 1928 was a leap year. 


2.- Mr. Carter received a tax bill for $274.50, due Dec. 1, 
1925. He paid the bill on Jan. 3, 1928. If he was charged 
simple interest at 7% for the time the taxes were overdue, 
how much extra was he charged for paying late? 


From Dec. 1, 1925 to Dec. 1, 1927 is 2 years. From Dec. 1, 1927 to 
Jan. 3, 1928 is 33 da. Hence the exact time is 2 full years and 33 da. 


€3%On May 2, Mr. Reed received a bill for $570 for his 1927 
taxes. In Mr. Reed’s city taxes are payable in two install- 
ments. One half of the $570 was due on June 1, 1927 and the 
other half on Dec. 1, 1927. Mr. Reed was unable to pay either 
half until May 10, 1928. Then he paid both installments with 
interest at 8%. What amount did he pay in all? 


Find the amount of interest paid on these overdue taxes: 
TaxEs Darz Dur Dare Parp INTEREST 
4. $984.20 Dec. 1, 1927 Aug. 8, 1928 9% 
_5< $360.40 June 1, 1927 Sept. 5, 1927 8% 
/6:) $670.16 Jan. 10,1928 Apr. 16,1928 8% 
t $1255.00 Dee. 1, 1924 Sept. 1, 1928 7% 


8. In Georgetown the interest on unpaid taxes is 9%. What 
is the interest there on a tax of $540, due June 1, 1927 and 
paid Feb. 14, 1928? 


9. If the taxpayer in ex. 8 had borrowed $540 at 6% in order 
to pay his taxes on time, how much would he have saved ? 


La 
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HELPING TO SUPPORT THE NATIONAL GOVERNMENT 


When John and his mother were in Europe,. they purchased 
many articles much cheaper than they could buy them in this 
country. But when they returned here, their baggage was 
examined and they had to pay taxes, known as duties (also 
called customs or tariff), on many of these purchases. The 
duty on an article may be an ad valorem (a.v.) duty, which is a 
certain per cent of the price for which the article was bought, 
or a specific (s.) duty, which is a fixed amount for each unit of 
measure. A duty of 50% of the cost is an ad valorem duty, 
while a duty of 25¢ a pound is a specific duty. This duty is 
collected by officials of the United States government and is 
used for Federal expenses. 

John’s mother was allowed to bring in $100 worth of taxable 
material free. Certain things, like foreign books, magazines, 
and shoes, were not taxed. On the other purchases, she paid 
the duties given below. 


Exercises 


Find whut duty John’s mother paid on the items in ex. 1 to 11: 
Cosr Duty Cost Duty 

. Bag, $16.00 30% a.v. 5. Violin, $145.00 40% av. 

. Rug, $80.00 55% a.v. 6. Pearls, $205.00 20% a.v. 

. Toys, $22.00 70% a.v. 7. Perfume, $104.80 75% a.v. 

. Lace, $65.50 90% a.v. 8. Fur coat, $275.50 50% a.v. 


Pon & 


9. 18 pr. gloves, specific duty of $4 per dozen pair. 
10. Dresses, total weight 7 lb., cost $126.50; both a specific 
duty of $.36 per pound and a 50% a.v. duty. 
11. 1 boys’ suit and overcoat, weight 8 Ib., cost $62.50. 
One duty of $.45 a pound (s.), and another of 50% (a.v.). 
12. What was the total amount of the duties paid by 
John’s mother to the United States government? 
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13. In New York John’s mother bought a French hat for $25. 
The merchant who imported it paid $10 for it in France and . 
paid a 50% ad valorem duty onit. In fixing the price he allowed 
$10 to cover selling expenses and profits. Who really paid the 
government duty, the merchant or John’s mother? 

A tax like this, which is paid by the final purchaser as part of the price 
of an article, is an zndirect tax. 

14. There is a tax of 10% on all theater tickets hat cost over 
$3.00. How much must you pay for a theater ticket whose 
price without the tax is $3.50? whose price is $4.00? $5.00? 

15. If John’s father pays $15.49 (including tax) for 4 theater 
tickets, how much tax is he paying in all? What would be 
the price of each ticket without the tax? 

16. John’s father bought an automobile whose factory price 
was $1750 when there was a tax of 3% on the factory price. 
How much tax did he pay on the automobile? 


Ab. John’s uncle bought a car for $1884. This amount, 


--“mchaded the factory price, a 3% tax on it, and a freight 

charge of $30. Find the factory price. 

~ Jobn’s grandfather died and left $586,000. The Federal 
estate tax on this amount was as follows: no tax on the first 
$100,000; 1% on the next $50,000; 2% on the next $50,000 ; 
3% on the next $100,000; 4% on the next $200,000, and 5% on 
the remaining $86,000. How much did the Federal Seven 
get from this estate? 

19. To settle the grandfather’s estate it was necessary to sell 
$375,800 worth of stock on which there was a stamp tax of 2¢ 
per $100. What was the total stamp tax paid? 


Taxes on luxuries made within this country and on inherit- 
ances, incomes, etc. are called internal revenue taxes. 


The income tax, which is a large source of revenue, is not .~ 


included here because income tax laws change so often. oe 
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SOURCES OF FEDERAL INCOME 


On the preceding page you have RECEIPTS OF THE 
seen some of the ways in which the F®D=R4L GOVERNMENT 
United States gets money to pay the 
expenses of running the government. 
This graph shows which sources ON 
yielded the most money in a recent _[ Customs SQ 


and Duties, 


year. 

1. Which kind of tax yielded the 
most revenue? How could you tell 
this from the graph even if the per 
cents were not given? 


2. The government’s total receipts for the above year were 
$4,012,045,000. Find the receipts from each source. 


3¢ In another year the total receipts of the United States 
government were as follows: income tax, $1,760,538,000 ; 
other internal revenue, $828,638,000; customs, $547,561,000 ; 
returns from foreign loans, $183,638,000; other sources, 
$459,774,000. Find what per cent of the total came from each 
source and show these facts on a circle graph. 


4. The government always estimates its expenses a year or 
two ahead and then figures out how to meet them. In a 
recent year the government estimated that its receipts for the 
following year would be: income tax, $1,880,000,000; other 
internal revenue, $874,000,000 ; customs, $551,750,000; returns 
from foreign loans, $195,572,000; other sources, $323,208,000. 


Show on a circle graph what per cent of the total estimated 
receipts each item was. 


5. The average amount paid to the national government, 
directly or indirectly, by every person in the Bi os States 
was $10.78 in 1917 and $35.48 in 1927. Find the per cent of 
increase in the average amount paid by each person. 
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FEDERAL EXPENSES 


1. This graph shows how the EXPENSES OF THE 
United States government spent FEDERAL GOVERNMENT 
its money in a recent year. The 
total expenditures for this year 
were $3,697,478,000. How much 
did the government spend for each 
item on the graph? 


<2, Julia says that the graph 
shows that almost 10 cents out of 
every dollar spent by the gov- 
ernment went for the war depart- 
ment. Is she right? How many cents in each dollar (to the 
nearest tenth of a cent) were spent on the navy department? 
on the veterans’ bureau? on each other item? 


3. The veterans’ bureau, pensions, and most of the public 
debt are items of expense caused by past wars. The war and 
navy departments are items of expense caused by the necessity 
of being prepared in case of future wars. From the above 
graph, show that almost 80 cents out of every dollar spent by 
the government go for war expenses. 


4. On a circle graph show what per cent of the government 
expenditures one year went for each of these purposes: interest 
con debt, $881,807,000; payments on debt, $466,538,000 ; 
veterans’ bureau, $384,716,000 ; war department, $361,888,000 ; 
navy department, $346,142,000; pensions, $217,151,000; other 
expenses, $871,401,000. What per cent went for war purposes? 


5. The national government’s expenditures averaged $11.06 
for every person in the United States in 1917, $144.77 in 1919, 
$47.33 in 1921, $33.41 in 1923, $31.09 in 1925, and $29.45 in 
1927. Show these facts on a bar graph, letting 1 square = $10. 
Why is the bar for 1919 the longest? 


——— 
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EQUATIONS AND FORMULAS 
A Number Game 


1. A class was playing a number game. Jane said, “If you 
add 4 to the number I am thinking of, you get 9.” 
The teacher wrote this statement on the board thus: 


Jane’s number plus 4 makes 9. 


Then she wrote the same statement in a kind of shorthand, ~ 
letting m stand for the number Jane was thinking of, thus: 


n+4=9 
The class saw that Jane’s number was 5 because 5 + 4 = 9. 


2. Then it was Edna’s turn. She said, ‘‘ Take 10 from the 
number I’m thinking of and you get 19.” 
Letting n stand for Edna’s number, the teacher wrote: 


n— 10 = 19 
The class saw that » must be 29 because 29 — 10 = 19. 


3. Next Jack said, “ Six times my number is 48.” This was 
also written on the board in the shorthand way, thus: 


6n = 48 


Here 6 means “6 times some number.” Can you tell 
what Jack’s number was? How do you know that you are 
right ? 


Using Letters for Unknown Numbers 


The letter n or any other letter may be used to represent an 
unknown number. Often x stands for the unknown number. 

In writing “6 times some number” by this short method, 
you omit the sign of multiplication and write 6n. Likewise, 
4x means 4 times x In the same way, in your work with 
formulas, you wrote two letters side by side to indicate multi- 
plication. In the formula for the area of a rectangle, A = lw, 
you know that Jw means length times width. 
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UNKNOWN NUMBERS 


In the game on page 324, other pupils made these statements. - 
Write each in the short way and find the unknown number: 
1. 7 times my number gives 21. 
. Add my number to 4 and you get 7. 
. Add 7 to my number and -you get 20. 
Multiply my number by 2 and you get 18. 
If you take 4 from my number, you get 13. 
If you find + of my number, the answer is 6. 


NOP wp 


If you take my number from 5, you have 1 left. 


Here are the short forms in which several statements were written 
on the board. Tell what each original statement was and what 
number each letter stands for: 


8. y+t2=7 12. 8+n=15 16. 4m=4 
9d+3=4 13. 3-+2= 12 17. 3n = 21 
10. 9-—z=7 14. n—7=11 18:62 = 30 


Ase = n= 5 165. z2+3=14 19. 42 = 12 


_ 20. Make up other statements like those above, writing them 
the short way, and let the class tell the unknown numbers. 


The Equation 


A statement like 2 + 5 = 9, in which one expression is shown 
to equal another, is called an equation. 

You solve the equation x + 5 = 9 when you find that x = 4. 
Here 4 is the value of x because x stands for 4. 


_ In these equations, find the value of x mentally: 

1lev#+1=7 4,.15=2+8 Weenaecas 12 
22+7=9 6. 26=272+6 By 12.3 
a A P61 = 15. — x 9. 7x = 42 


pt 
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Ae THE NATURE OF EQUATIONS 
_ Mt is not always easy to solve an equation at a glance. In 
/ an equation like 32 + 51 = 348, it would be difficult to find 
the value of x mentally. It is therefore necessary to study the 
nature of equations more closely and to learn some simple 
principles for use in solving them. 

Every equation has two sides separated by the sign =. 
Thus, the equation « + 5 = 9 has a left side, x + 5, and a 
right side, 9, with the sign = between them. 


Left side Right side 
e+5 = 9 


The entire left side of an equation is exactly equal to the entire 
right side. ‘Therefore an equation is like a perfectly balanced 
seesaw, in which the weight on one end is exactly equal to 
that on the other end. The ak pes - 
sign = is like the wooden Seo 7s ae 
horse that supports the board 
of the seesaw. In solving an equation, you find a value for x 
that will keep the balance perfect. 

The sides of an equation are sometimes called its members. The left 


side is the first member and the right side is the second member. In the 
equation x + 5 = 9, the first member is 2 + 5 and the second member is 9. 


Balancing Equations 


If these equations were balanced on a seesaw, tell which part 
of each would be set on the left end of the board and which on the 
right end. Solve each equation mentally: 


1.2%+4=16 5. 8n=9 9. 52 = 55 
25+2=12 6. t2=6 10. 22 = 48 
Sea. 7 = 19 7. 4m =8 11. x—9 = 20 
An 8. 2 =8 12. 3+ = 25 


} 
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KEEPING THE BALANCE 


Here John, who weighs 100 lb., and Sam, who weighs 40 lb., . 
are on one end of the seesaw, . 
while Mary, who weighs 
100 Ilb., is on the other end 
with a 40-pound bag of sand. 
The seesaw balances because 
there is the same weight on 
each end of the board. 

If Sam gets off, what weight is taken from his end of the 
seesaw? What must be taken from the other end to keep the 
balance? What weight is then left on each end? 


This story may be briefly written in equation form, thus: 
Start with 100 + 40 = 100 + 40 
Then subtract 40 from both sides, like this: 
100 + 40 — 40 = 100 + 40 — 40 
This leaves 100 = 100 


Tf you subtract the same number from both sides of an equation, 
the sides are still equal. 


Selving an Equation by Subtraction 


Now try the above plan on the following equation: 
x + 347 = 925 
Subtract 347 from both sides, as shown below: 
a + 347 — 347 = 925 — 347 
This gives x = 578 
To make sure that 578 is the value of x, check it by putting 578 in place 
of « in the original equation, thus: 

578 + 347 = 925 
This gives 925 = 925 
Since both sides are still equal, 578 is the correct value of x. 


dh 
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S01 NG Eapemret Bes BY SUBTRACTION 


You have seen that if 347 is subtracted from both sides of the 
equation 2 + 347 = 925, the sides are still equal and the 
result is 2 = 578. Hence by subtracting the same number 
from both sides of the equation, you get x on one side and its 
value on the other. Thus the rule on page 327 may be used in 
solving certain equations. 


To solve an equation by subtraction, subtract from both sides 
of the equation the number that will leave only x on one side and 
ats value on the other. 


Exercises 


1. In the equation x + 3 = 12, what number do you sub- 
tract from both sides to get the value of x? What does z equal ? 


Find the value of x by subtraction. Check by putting the answer 

in place of x in the given equation: 
sheet 7=18 B-x+256=524 14504115 =211 
3.2+9=14 © 9. +347 = 623 16. x +3.65 = 7.09 
4,e¢+6=48 10.2+562=730 16. 242.25 =415 
“6 «¢+8=57 “11. +777 = 900 . a+3.74 = 5.23 
6/e¢+5=20 12-600+2=801 182+ 41.1 = 89.2 
“Tet 7 = 34 713. 4042 = 680 19. 24142 = 445 


5L. A certain number plus 9 equals 34. Find the number. 


rst write the statement as an equation, letting x stand for the number. 


21. Will is thinking of a number. If he adds 16 to it, he 
gets 45. Write this as an equation and find the number. 
Add 340 to the number which Anna has in mind and you 
oftain 657. Express this as an equation and solve it. 
23. Ida lives on Oak Street. If you add 412 te the number 
of her house, you get 1000. Find the number of her house. 
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SOLVING EQUATIONS BY Crd 


If Tom and Jane, each weighing 100 lb., are on opposite . 
But if Tom’s dog, 
which weighs 20 lb., gets on with Tom, a 20-pound weight is 


ends of the seesaw, the seesaw balances. 


needed on Jane’s side to keep the balance. 


You can write these facts in equation form, thus: 


Start with 


Add 20 to both sides: 


This gives 


100 = 100 


100 -+ 20 = 100 + 20 


120 = 120 


If the same number is added to both sides of an equation, he 


sides are still equal. 


This principle is used in solving an equation like x — 3 = 5, 
in which x — 3 means that 3 has been taken away from x. _ If 
you add 3 to zx — 3, you put back what was taken away and 


get xagain. Hencex — 3+ 3is the sameas 2. 
Start with x—- 3 =5 
Add 3 to both sides: «—3+3=5+3 
This gives Z=3 
To check, put 8 in place of x in the original equation. 
. This gives 8—3=5 
Then 5 =5 


Since the sides are still equal, the work is right. 


Exercises 


Solve the following equations. Then check your work: 


l.2-—5=7 
22—-8=5 
bs Pre ee i 
4.x—1=18 
§. x — 2 = 48 


6. 
if 


10. 


p — 217 = 186 
h — 356 = 245 
a — 900 = 250 
c — 255 = 846 
n — 180 = 900 


1¢° 
12. 
13. 
14. 
15. 


L— 


n—h=45 
x— 2.5 =2 
e— 121 = 103 
z— .20 = 1.20 
x— .30 = 3.00 


or 
ett? 
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SOLVING EQUATIONS BY MULTIPLICATION 


If Henry and James, 
each weighing 60 lb., are 
on opposite ends of a see- 
saw, the seesaw balances. 

If two more boys, each 
weighing 60 Ib., jump on 


Henry’s side, and two other boys, each weighing 60 Ib., get on 
with James, the seesaw still balances. 


You can express the above in equation form, thus: 


Start with 60 = 60 
Multiply both sides by 3: 3X60 = 3X60 
This gives 180 = 180 


If both sides of an equation are multiplied by the same number, 


the sides are still equal. 


This principle may be used to solve an equation like $ n = 5, 


in which $ 7 means *. To change $ 7 to n, you multiply by 2. 


Start with n= 5. 
Multiply both sides by 2: 2X3n = 2X5 
This gives © = 10) 
Check. 3X10 = 5 
Exercises 


Solve the following equations. Check your results: 


1.42%=9 6 t42=7 9. ta = 3.25 
2.3% = 6. 2 =4 10. 42 = 0.45 
8. 2 =6 Tt Pe = 8 11. 45 x = 103 
pi Oe e 

— = 30 wae ieee 
¥ Fite Os 85 eae ee) 
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SOLVING EQUATIONS BY DIVISION 


If you have two 18-pound water- 
melons and put one on each side of 
the scale, the scale balances. 

If you cut each melon into six 
equal parts and leave one part on 
each side of the scale, the scale still 
balances. ‘Tell why it balances. 


You can express the above in equation form, as follows: 


Start with 18 = 18 
Divide both sides by 6: % = ® 
This gives 3=3 


If both sides of an equation are divided by the same number, 
the sides are still equal. 


This principle is used to solve an equation like 42= 28, 
in which 4a” means 4 times x. To change 42x to 2, divide 42 
ky 4; also divide 28 by 4 to keep both sides equal. 


Start with 47 = 28 
Divide both sides by 4: < = e 
This gives xr=7 
Check. AX, = 28 
Exercises 


i. By what number do you divide 7x to change it to x? 


Solve the following equations. Check your results: 


2. 72 = 42 6. 42=2 10. ide = 44 
3. 12d = 36 7 5e2=1 11. 2.504 = 7.5 
4. 15n = 45 8 4r=7 12. 326 = 96.96 
5. 13 = 13 9. 62 =3 13. 1152 = 6.90 


8. U. AR. —H. G. — 22 
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USING THE RIGHT PRINCIPLE IN EQUATIONS 


You have seen that the sides of an equation remain equal 
(1) if you add the same number to both sides ; 
(2) if you subtract the same number from both sides ; 
(3) if you multiply both sides by the same number ; 
(4) if you divide both sides by the same number. 


Of the above principles, use the one which leaves only x (or the 
letter that stands for the unknown number) on one side of the equa- 
tion and only known numbers on the other side. 


Exercises 


1. In order to have only 2 left, what do you do to x + 4? 
toz—2? totw? to2x? to6a? to6+2? todz? 


Solve, being careful to use the correct principle: iad 
2. ta = 170 6. +¢ = 125 10. d —8 =6 
3. 52 = 405 Tale = 2A li. n+34= 2 
4,.4+2=10 8,524 = 3 2 12. a — Si 127 
5. m+7 = 56 92°72 0% 13. 6 =m+1 


Adding x’s in Solving an Equation 


1. Solve the equation x + 3 2 = 28. 2+ 32 = 98 


You must first add the 2’s. Since 2 4x = 28 
means la, «+32 means 42. Hence ae? 
4x = 28. Dividing both sides of the equa- ‘ey 
tion by 4, you get x = 7. Cheek ler aes ee 


2. How else can you writep+2p? x+2? 24+42? 


Solve the following and check the work: 


3. 6a "a =h5 6. n+ 7 = 30 9. b— 3b =8 
4, 2¢4+2= 15 Ti2—3 2 = 10 10. $¢+3¢q = 24 
5. p+4p=10 8. 4r—27=20 11. d2+12 = 30 
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USING MORE THAN ONE PRINCIPLE 


In solving an equation, you must sometimes use more than 
one of the principles you have learned, as shown here: 


Ni 


Given: Dw 1s we Given : a = 15 
Add 7: 5a = 45 Multiply by 2: 3 2)= 30 
Divide by 5: z=9 Divide by 3: py ih t) 
Check. 45— 7 = 38 Check. 3 = 15 


When more than one principle is used, first do the addition or 
subtraction, then the multiplication, if any, and then the division. 


Exercises 


1. In order to have only x left, what two things do you de 


to2a+1? to8¢—4? to* +6? to 7 ote giet 


2. Solve the equation ?z = 16. #2 means a 


Solve the following and check your results: 

22 3 2 80 x 
res 18 8. rie 90 13. 100 = $16.80 
4x+9 = 29 9. 22 = 12 14. 2+142= 12 
82—-30=2 10. 32=27 15. 2+42=21 
24+527=44 11. 7,5¢=75 16. 124248 = 256 
6a+7x=65 12. $4+3=5 17. 1007+ 207=60 
18. Jack was asked how old he was. He said, ‘‘ Multiply 
my age by 7, add 9, and you get 100.” How old was he? 

19. If 5 is subtracted from 5 times a number, the result. is 5. 
Find the number. Check your work. 

20. If you add 4 to 4 of Elizabeth’s age, the result is 10. 
How old is Elizabeth? Check the result. 


eis eee 


/ 
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HOW TO SOLVE PROBLEMS BY EQUATIONS 


Sam needs 15 more stamps to give him a collection of 
100 stamps. How many stamps has he now? 


This problem can be solved by an equation, as follows : 


Let x = the number of stamps Sam has now 

If he gets 15 more stamps, he will have 100. Write the equation thus: 
z+ 15 = 100 

Subtract 15: x= 85 

Check. 85 + 15 = 100 


Since x = 85, you know that Sam now has 85 stamps. 


In working a problem by equations, let x (or any letter) stand 
for the number to be found, write what the problem tells about x in 
tne form of an equation, and solve for x. 


Problems 


1. If Lucy had x books and gave 17 of them to a hospital, 
express the number of books she had left in terms of x and 17. 

2. John sold his radio set at a profit of $20. Letting x = the 
cost in dollars, express the selling price in terms of 20 and wz. 

3. If John (ex. 2) sold his radio set for $65, find out, by 
making an equation and solving it, how much it cost him. 

4. Ed sold a dog at a loss of $3. If x = the cost in dol- 
lars, what does x — 3 represent? If the selling price was 
$20, what number does 2 — 3 equal? Solve the equation thus 
formed to find the cost of the doz. 


Use equations to solve the following problems. Check the work: 


5.) A man sold a lot for $1200 and lost $300. Find the cost. 


. George has $17.50 more than Sarah. If George has $26, 
how much has Sarah? 


7. If John earns $6 a week, how much can he earn in x weeks? 
How many weeks must he work to earn $84? 


) 
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HOW MUCH IS EACH BOY’S SHARE? 


Jack and his brother Bert take care of Mr. Howe’s tennis . 
court. Mr. Howe pays them $15, of which Jack is to get twice 
as much as Bert. How much does each boy get? 

Here you have to find two quantities, Bert’s share and Jack’s 
share. Jack’s share is twice as great as Bert’s. 


Let x = Bert’s share, in dollars 
Then 2 x = Jack’s share, in dollars 
Both together get $15: 2+22= 15 

Add the z’s: ‘Sa = 15 

Divide by 3: Bay 

Check. 5+ 10 = 15 


Since 2 = 5,22= 10. Hence Bert gets $5 and Jack zets $10. 


When two numbers are to be found in a problem, let x represent 
one of them and express the other in terms of x. 


Problems 


1. Jane bought a tennis racket for x dollars and a sweater 
for twice as much. How can you express the cost of the 
sweater? the cost of both? 

2. If the sweater and tennis racket together (ex. 1) cost $12, 
form an equation and find the cost of each. 

3. A book and pencil together cost $1.40. If the book cost 
13 times as much as the pencil, find the cost of each. 

> A house and lot together cost $48,000. The house cost 
A! 8,000 more than the lot. Find the cost of each. 
5. To make cocoa, Ada uses twice as much milk as water. 

How many cups of each does she use for 9 cups of cocoa? 

6. Alice divides 5 yd. of silk into two pieces, one of which 
is 4 times as long as the other. How long is each piece? 

7, Together Mary and Jane have $172. Mary has $4 more 
ea 3 times as much as Jane. How much has each? 
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HOW OLD IS JOHN? 


John said to Ruth, “ Add my age now to my age 4 yr. from 
now and you get 30.” How can Ruth figure out John’s age? 


Let x = John’s present age, in years 
Then x + 4 = his age 4 yr. from now 

The equation is ze+e+4= 30 

Add the 2’s: 22+ 4= 30 

Subtract 4: 22 = 26 

Divide by 2: z= 13 

Check. 13+ 18+ 4= 30 


Since x = 13, John’s present age is 13 yr. 


Age Puzzles 


1. Martha is now 12 yr. old. How old will she be 5 yr. from 
now? «2 years from now? How old was she x years ago? 

2. Julia is now z years old. Express her age 2 yr. ago. 

3. Betty is 3 times as old as Frank, who is x years old.. Ex- 
press Betty’s age. Express the sum of their ages. If the sum 
of their ages is 16, how old is Frank? How old is Betty? 

4. Tom said to Ann, “ If I were 7 yr. younger than my present 
age, [ should be 8 yr. old.” How old is Tom? © 

5. Henry’s age is 4 times Susan’s. The sum of their ages 
is 30 yr. How old is each? 

6? Edna says that her age is } of her mother’s, and that 
their ages together total 40 yr. Find how old each is. 

7/ Harry’s age is 3 yr. less than 3 times Joe’s age. Their 

es total 29 yr. Find how old they are. 

Hugh is now twice as old as Lena. Two years ago the 

m of their ages was 17 yr. How old is each of them now? 

9. Mark and Molly are twins. If Mark were 4 times as old 
as he is and Molly were 4 yr. older than she is, the sum of their 
ages would he 59. Find how old they are. 


. 84975 2. 53926 3. 80640 4. 53598 
69855 44285 69141 68364 
7480 61638 1797 71959 
90096 3869 51784 37876 
11823 7805 78194 5896 
98767 67535 86921 9570: 
3849 21363 99225 52-021 
47692 DPW EU 3748 ' 68168 
Test 22 B — Addition (Time 3 min.) 
244 2. 601 3. 7.50 4. 852 
132 O2ue 405 144 
913 Sol 833 489 
238 103 946 312 
1557 346 697 410 
614 480 241 362 
326 602 268 274 
505 573 502 100 
430 565 980 821 
174 974 899 523 
273 541 125 65 
921 339 278 988 
242 180 678 953 
Test 22 C — Subtraction (Time 3 min.) 
95742061 2. 81695640 3. 54451431 
28228346 15145860 25064163 
LAO OMO 2 T 65°33 073028 60068426 
386432775 18875585 hoo 
50621488 S.7 6S 027215 - 597059383 
15227939... 45145569 17814375 


Test 22 A — Addition 


IMPROVEMENT TEST 


IMPROVEMENT TEST No. 22 


(Time 3 min.) 
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THE EQUATION IN PERCENTAGE 


Mary bought a tennis racket for $3.76, which was 6% less 
than the regular price. What was the regular price? 
The easiest way to solve this problem is by equations: 
Let p = regular price, in dollars 
Then 6% p, or +85 p = discount, in dollars 
Since Regular Price — Discount = Net Price, you have this equation: 
p— roo Pp = 3.76 


Subtract the p’s: por Pp = 3.76 
Multiply by 100: 94 p = 376 
Divide by 94: p=4 


The regular price of the racket is $4. Check the work. 


Exercises 


Solve these problems by equations and check the work. 

1. At a 15% discount sale Helen bought goods for a dress 
for $9.20. What was the regular price of the material ? 

Let x = the regular price, in dollars. 

2. Miss Vail receives 6% discount on a bill. If the net 
amount of the bill is $42.30, find the original amount of the bill. 

3. John made a radio set and sold it for $75. This was 25% 
more than it cost him. How much did it cost him? 

Let x=cost, in dollars. Then ;2%5 2=profit. Hence «+ 325, 2 = 75. 

4. Mary sold some candy for 60¢ a pound, thus gaining 20% 
of the cost. How much per pound did the candy cost Mary? 

5. Tom sold books at a commission of 40%. If he received 
$14 as his commission, find the amount of his sales. 

Let x = number of dollars’ worth sold. Then 40% 2 = commission. 

6. How much money must Mr. Brown invest at 6% interest 
in order to have a yearly income of $1200 from it? 

7. If I buy furniture for $320, at what price shall I sell it if 
my expenses and profit together are 36% of the selling price? 
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COMPARING THE EQUATION WITH OUR FORMER 
METHOD 


A real estate dealer sold a house for $18,400, which was 15% 
more than he paid for it. How much did it cost him? 


Old Method — Analysis New Method — Equation 
1. 100% of cost = whole cost 1. Let c = cost 

15% of cost = increase Then +4%5 ¢ = increase 
2. 100% of cost 2 e+ y%5 ¢ = 18,400 

+15% of cost = $18,400 

8. 115% of cost = $18,400. 3 433 c = 18,400 
4. 1% of cost = SSE 4, 115 ¢ = 1,840,000 
5. 100% of cost = 100" | 5, ¢ = 16,000 
6. Hence cost = $16,000 6. Hence cost = $16,000 


Studying the above solutions, you notice these points: 

1. In Steps 1 and 2 the methods are much alike. But the 
equation, which expresses the facts in shorthand, is quicker. 

2. In Steps 8 to 6 of the old method, you must think out every 
step in terms of the original problem. But in using equations, 
you think of the problem only until the equation is formed 
(Step 2) and then mechanically solve for the unknown number. 

3. In using equations in percentage, it is best to write each 
per cent as a fraction with 100 as the denominator. 


Exercises 


Solve these problems by both the old and the new method: 

1. Mr. Low’s expenses and profit are 35% of his sales. At 
what price should he mark a coat that cost him $13? 

2. A dealer is allowing his customers a discount of 15% on 
the marked price of fur coats. At what price shall he mark 
a coat for which he wants to get $340? 


| 


ly 


y 
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FORMULAS AS EQUATIONS 


The house that Ida lives in stands on a plot of ground 100 ft. 
long and 51 ft. wide. Find the area of the plot. 

In this problem use the formula for finding the area (A) of a 
rectangle when the length (/) and the width (w) are known. 


The formula is A =lw 
Substitute : A = 10058 
This gives A = 5100 


Hence the area of the plot of ground is 5100 sq. ft. 


The expression A = lw, which you have known only as a 
formula, is also an equation. In the above example, in the 
equation A = lw, the letter A represents the unknown number 
while 7 and w stand for known numbers. To solve for A you 
substitute the given values for / and -w. 

In the equation A = lw, A is expressed in terms of / and w. 


Exercises 
In the equation A = lw, find the value of A: 
1. Til =12andw=8 5. If) = 11 mi. and w= 2.mi; 
271i t= 10 and wie 7 6. If? = 90 yd. and w = 45 yd. 
Sli = 22-and. 20 = 15 7. Ifl = 97 ft. and w = 43 ft. 
4. If] = 19 and w = 14 8. If 2 = 100 ft. and w = 7 ft. 


9. Find the area (A) of a triangle whose base (b) is 8 ft. 


and whose height (h) is 4 ft., using the equation A = “t. 


Using the equation A = 4 bh, find the value of A: 


10. If’ = 9 and h = 4 14. Ifb = 11in. and h = 5 in. 
11. fb = 7andh =5 15. Ifb = 10ft. andh = 54 ft. 
12. If} = 10 andh =6 16. Ifb = 124 ft.andh = 8 ft. 


13. Ifb =12andh=5 17. Ifb = 104 ft.andh = 5 ft. 
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HOW WIDE SHOULD EACH PLOT BE? 


The Garden Club of the Palmer School was having a vege- 
table-growing contest. Each child was to cultivate a plot 
of 120 sq. ft. during the summer. 

1. Harriet had a plot 20 ft. long. She found how wide it 
should be by dividing 120 by 20. This gave her 6 ft. To 
check this result, she multiplied 20 by 6, which gave 120. 

2. Ann’s plot was 15 ft. long. Dividing 120 by 15, she got 8 
as the width of her plot. How can you check this result? 


When the area and the length of a rectangle are known, the 
width can be found by dividing the area by the length. 
You can express this as an equation, as follows: 
A 


w= — 


l 


Now you have a formula for w in terms of A and J. 


A Shorter Way of Finding w = 4 

By means of equations you can quickly find the formula 
w= .. In the equation A = lw, regard w as the unknown 
number and A and J as known numbers, and solve for w: 


Start with A = lw 
To solve for w, you must get w by itself on one side of the equation. 


Divide both sides by /: 


Turn the equation around: w= 


To make a new formula from an old one, start with the old 
formula, and solve it, as an equation, for the letter whose value 
you wish to find, regarding the other letters as known numbers. 
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USING THE NEW FORMULA 


1. Using the formula w = =, find how wide a plot 24 ft. 
long must be to contain 120 sq. ft. Check the work by multi- 
- plying the result by 24 to see if it gives 120. ; 

2. Ruth’s plot is 30 ft. long. How wide should it be to 
have an area of 120 sq. ft.?2 Check the work. 

3. A class decided to cultivate plots of 144 sq. ft. How 
wide should a plot be whose length is 12 ft.? 18 ft.? 16 ft.? 
24 ft.? 27 ft.? 20ft.? 36 ft.? Check each result. 

4. Starting with A = lw, make a formula for finding the 
length of a rectangle when you know the area and the width. 

5. Use the formula in ex. 4 to find how long a room must 
be to have a floor space of 384 sq. ft. if it is 16 ft. wide. 


Find the lengths of these rectangular rooms. Check the work: 


6. A =210 sq. ft., w = 14 ft. 8. A= 126 sq. ft., w= 9 ft. 
7. A = 425 sq. ft., w= 17 ft. 9. A=108 sq. ft., w= 9 ft. 


Use the formula w = 4 orl = = in the following, and check: 


10. A=180,/=15. Find w. 13. A=504,w=14. Findl. 
11. A =608,/=38. Find w. 14. 4=960,w=30. Findl, 
12. A =416,/=26. Find w. 15. A =918,w=27. Findl 


16. A school 180 ft. long is to have along its entire length 
a playground that can accommodate 450 pupils at a time. How 
wide must it be to allow 30 sq. ft. per pupil? 


17. In a certain class a rectangular school garden 12 ft. long 
and 9 ft. wide is assigned to each pupil. Jack enters the class 
late and has to use for his garden a strip 6 ft. wide along the 
fence. What length should his strip be so that his garden will 
have the same area as the otbers? 
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FRANK MAKES A TRIANGULAR GARDEN 


Frank is making a triangular garden in 
back of hishome. He wants the base to be 
18 ft. and the area to be 108 sq. ft. What 
depth (or height) shall he make the garden? 


Here the area (A) and the base (b) are known, 
and a formula for the height (h) of a triangle 
must be found in terms of 4 and b. 


The formula for the areais: A= . 
Multiply by 2: AP gia 
Divide by b: a aa, 
Turn the formula around: h= 23 


Substitute values of A andb: h= a“, or 12 


Then the height, or depth, of the garden should be 12 ft. 
Check the work by showing that }X18X12 = 108. 


Exercises 


1. Doris is making a triangular garden 54 sq. ft. in area. 
Its base is 12 ft. long. How deep should it be? Check the work. 


Find the depths of these triangular plots, and check: 
2. b=4 ft., A = 10 sq. ft. 3. b= 15 ft., A = 45 sq. ft. 


4. Make a formula for finding the base of a triangle when 
‘the area and the height are known. Then find the base of a 
triangle whose area is 195 sq. ft. and whose height is 15 ft. 


Work and check the following, using the proper formulas : 
6. b = 18, h = 24. Find A. (a Aus 340) e850 Bindik: 
6.0% 12) i =-16. Find A. 8. A = 380,h =19. Find bd. 
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DETERMINING THE DIMENSIONS OF A BIN 


Mr. Day is building a bin to hold his coal for the winter. 
It is to be 8 ft. long and 7 ft. wide and high enough to contain 
280 cu. ft. How high should the bin be? 

You must find a formula for the height (h) of a rectangular solid when 


the volume (V), the length (J), and the width (w) are known. 
Start with the formula for the volume of a solid, thus: 


V = lwh 
Divideby in? Ler 
lw 
V 
Turn formula around: =i 
lw 
Substitute : a 280 ,or 5 
8X7 


Hence the bin should be 5 ft. high. Check. 8X7X5 = 280. 


Exercises 
1. How high should a coal bin be to hold 5 T. of coal if it is 
7 ft. long and 4 ft. wide and 1 T. occupies 35 cu. ft.? 


~ From the formula for the volume of a rectangular solid, 
make new formulas for the length and the width. 


Select the proper formula; then work and check the following: 
3. Find V when 1 =6, w=6, and h=6. 
4/ Find I when V = 114, w = 2, and h =3. 
ae Find w when V = 920, J = 23, and h = 8. 
6. Mr. Fox is making a tank 4 ft. long and 2 ft. high for 120 
gal. of oil. If 73 gal. = 1 cu. ft., how wide should the tank be? 


a what should be put in place of the dots: 


geen of a bin sul the ./. . divided by the apoaae 
of ne ’and the. 


8 To solve for ie in V = lwh, ... both sides by.... 
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FINDING THE DIAMETER OF A TREE 


1. When Helen was in California, she saw a very large tree. . 
She could not cut through the tree 
to find its diameter; but she measured 
the circumference (C) with a string 
and found that it was 198 in. Then 
she derived a formula for the diameter 
(D) from the formula C = 7D. What 
formula did Helen make? If 7 = 34, coccelbiys thy 
what was the diameter of the tree? we 
How can you check the work? 


2. Helen measured another tree whose circumference was 
88in. Using Helen’s formula for D, find the diameter. 


3. Find the diameter of a tree whose circumference is 77 in. ; 
132 in.; 154 in. Check each result. 


4. State in words the rule for finding the diameter of a 
tree when the circumference is known. 


5. Find the diameter of a column measuring 11 ft. around. 


6. The circular stone tower of an old castle 
has an outside circumference of 72 ft. Find 
the diameter of the tower; the radius. 


7. A tunnel leads to a circular room in 
the tower (ex. 6). This room is 14 ft. in 
diameter. Find its radius. If the difference 
between the radius of the tower and the radius 
of the room shows the thickness of the wall of the tower, how 
thick is the wall? 

8. The formula for the volume of a cylinder in terms of the 
radius and height is V = mr’h. Make a formula for h. 

9. The radius of a cylindrical gas tank is 35 ft. Find the 
height of the tank when it contains 115,500 cu. ft. of gas; 
142,450 cu. ft. ; 238,700 cu. ft.; 82,775 cu. ft. Check the work. 
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REVIEW Le 


If you do not remember the formulas called for in the problems 
below, make them from formulas which you do know. 


Find the widths of these rectangles and check the results: 
1. /=16 ft, d=128sq.ft. 3. 1 = 64 ft., A = 960 sq. it. 
2. |=21in., A=147sq.in. 4 1 = 20 ft., A = 130 sq. ft. 


Find the bases of these triangles. Check the results: 
6.7 hk = 24 in:, A= 90'sq! in. 7 h=13 ft., A = 32h isqitt. 
6. hr= 45 tt., A = 75 sq: it. 8..h = Il in., A = 286 sq: im: 
9. Make a formula for the radius (r) of a circle from the 


formula C = 27r. Then find the radii of circles with these 
circumferences, and check: 40 in.; 1llin.; 264in.; 198 in. 


Find the heights of rectangular rooms having the following 
volumes, lengths, and widths. Check the results: 


10. 504 cu. ft., 9 ft., 8 ft. 125). 960i ew: ft. 12 ft2 AO re 
RTS 378 Cults Oilteriiit. 13. 935 cu. ft., 10 ft., 83 ft. 


14. A cylindrical tank 14 ft. in radius contains 6468 cu. ft. 
of water. Find the depth of the water. 

15. Which is higher, a cylindrical tank 7 ft. in radius con- 
taining 3080 cu. ft. or a rectangular bin of the same volume, 14 ft. 
long and 10 ft. wide? how much higher? 

16. Show that 6% of $150 = $9. In a problem like this, 
6% is the rate, $150 is the base, and $9 is the percentage. Hence 
Rate X Base = Percentage, or, more briefly, RB =P. From this 


formula derive one for R; for B. Then use these formulas 
below. 


Tell what numbers should be put in place of the dots: 
17, 315 is 7% of ... 19. .. .% of $2250 is $612. 
18, 13 is 4% of... 20. ...% of $1450 is $174. 


i 
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RATIO AND PROPORTION 


Li sob, 


John was telling Alice about his trip to Blue Mountain. 
“The mountain,” he said, “is about 1000 ft. higher than Bald 
Hill. I think it is 3 times as high.” He was comparing the 
heights of the mountain and the hill in these two ways: 


Comparing Numbers 


(1) He compared their heights by subtraction by showing the 
difference in the heights. In the picture above, the mountain is 
1500 ft. — 500 ft., or 1000 ft., higher than the hill. 

(2) He compared them by division by showing how many 
tumes one height is contained in the other. Thus, the mountain 
is +.°%° times, or 3 times, as high as the hill. 

Similarly, if Ruth has $5 and Sarah has $2, you may say 
that Ruth has $3.more than Sarah or that Ruth has 3 times, 
or 24 times, as much as Sarah. 


Exercises 
_ 1. 30 is how much greater than 10? 30 is how many times 
as large as 10? 10 is how much less than 30? 
2. Compare 6 and 2 by subtraction and by division. 


Compare the first number with the second in two ways: 
eR 5. 6,1 To 12;4 9. 40,5 11. 28, 14 
4.75; °2 6. 9,6 Sre1078 10. 21,6 19:15) 15 
13. Compare the numbers in ex. 3 to 12 by telling what part 


the second number is of the first number. 
8. U. AR. —H. G. — 29 
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COMPARING NUMBERS BY DIVISION 


Will’s fish pole is 12 ft. long, while Ted’s is 6 ft. long. You 
can compare the length of Will’s pole with the length of Ted’s 
by dividing 12 by 6, to find how many times 12 contains 6. 
Will’s pole is +2, or 2, times as long as Ted’s. 

You can also compare the length of Ted’s pole with Will’s 
by dividing 6 by 12 to find what part 6 is ef 12. Ted’s pole is 
755, or 3, as long as Will’s. 

These comparisons are both made by division. The result 
is called the ratio of the one number to the other. Thus, 2 is 
the ratio of the length of Will’s pole to Ted’s, while 4 is the ratio 
of Ted’s pole to Will’s. 


When two numbers are compared by division, the result 1s called 
their ratio. 


Ratio is just a technical name for the quotient that results when numbers 
are compared by division. A ratio may be a fraction, like 2 or 3, or a 
whole number, like 2, or a mixed number, like 23. 


Exercises 


1. What part is 5 of 9? What is the ratio of 5 to 9? 
2. How many times 3 is 9? What is the ratio of 9 to 3? 


3. Ida has $11 and Paul has $6. What is the ratio of Ida’s 
savings to Paul’s? of Paul’s savings to Ida’s? 


4. Alma weighs 96 lb. and Edna, 84 lb. What is the ratio 
of Alma’s weight to Edna’s? of Edna’s weight to Alma’s? 
Reduce to lowest terms the fraction that expresses the ratio. 


5. Margaret says that she weighs twice as much as little 
Susan. Say this in ratio language. 

Find the ratio of the first number to the second: 
6. 3,5 8.19 9° ules Gee 12. 19, 20 
Cette 9 O25 55 11. 144,8 13. 25, 10 
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HOW TO WRITE RATIOS 


In comparing two quantities, such as 7 lb. and 5 |b., you © 
may say that they have the ratio of 7 lb. to 5 lb., or of 7 to 5. 
This ratio may be written as 2. It may also be written as 
7+ 5oras7:5. Hence ¢, 7 + 5, and 7:5 all show the same 


ratio. 7 and 5 are the terms of the ratio. 


The ratio of 2 to 6 may be written as 3. But 2 = 4; hence 
the ratio of 2 to 6 is the same as the ratio of 1 to3. This means 
that 2 compares with 6 in the same way that 1 compares with 3. 

Similarly, by multiplying both terms of 2 by 4, you find 


that the ratio 2 = 5%. This means that 2 compares with 6 in 


the same way that 8 compares with 24. 


You can multiply or divide both terms of a ratio by the same 
number without changing its value. 


Exercises 
1. Write in three ways the ratio of 3 to 11; of 18 to 13. 


Write each of the following ratios in two other ways: 


2. 5+2 4647 6. 1:8 8. 35 
3. 7+8 5. 9+9 age 9, 100 


Write each ratio as a fraction in its simplest form: 
10. 6+12 13. 4in.+8in. 16, 22 /19. 18 yd.:12 yd. 
11.92+4 14. 6ft.+9ft. 1% 34 | 20. 36in.:84in. 
12. 36+8 15. 9lb. +6 )b. 18. 3 21. 48 oz.: 16 oz. 


Go tb 
or 


oC) 


2 . ; 24 6 
22. Which of these ratios equal 3: 5%, 42, 3%, 36, $? 


23. Write as fractions three ratios each equal to +4. 

24. Last week Ann earned $5 and spent $4. Dora earned 
$15 and spent $12. Write the ratio of each girl’s expenses to 
her earnings. How do these ratios compare? 
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‘ FINDING RATIOS 


Rose wanted to know the ratio of the length of her desk te 
its width. The desk was 2 ft. long and 18 in. wide. Since she 
could not compare feet with inches, Rose first change a 2 ft. to 
24in. Then the ratio of the length to the width was ?4, or 4. 


If the ratio of two quantities is to be found, the quantities must 
first be expressed in the same unit of measure. 


Ratios in Your Classroom 


1. Measure your desk and find the ratio of its width to its 
length. What is the ratio of its length to its width? 

2. Have a member of the class measure the teacher’s desk. 
Then find the ratio of its length to its width. 

3. Measure the blackboard in your room and compare its 
length with its width by finding their ratio. 

4. Using the dimensions found in ex. 1 and 2, find the 
ratio between the area of the teacher’s desk and of yours. 

5. Measure the floor of your classroom. What is the ratio 
of its length to its width? Tell why you cannot compare its 
area with its length. 

6. How many girls are there in your class? how many boys? 
Find the ratio of the number of boys to the number of girls; 
of the number of girls to the total number of pupils. 


Express these ratios as fractions in their simplest forms: 


Tse Bite 2a. ue 11. 9 in.: 14 yd. 15. 14 ft.:6 in. 
8. UNG 2 Tt 12. 5 lb.: 10 oz. 16.14 hr. : 1 da. 
9. 3 qt.:2 bu. 13. 3 gal.:3qt. 47. 15 ft.:9 in: 
10. 8 02.:5 |b. 14. 15 qt.:1 pt. 418. 1320 ft.:2 mi 


19. What is the ratio of 1 in. to 1 ft.? of 1 in. tol yd.? 
20. What is the ratio of a nickel to $1? of a dime to $1? 
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PROPORTION 


Joe is standing beside the fat man at the circus. Joe’s shape 
is that of a normal young man, his height 
being 70 in. and his breadth, 20 in. ae 
ratio of Joe’s height to his breadth is 7 O° 
or 34. If the fat man’s height, 60 in., is 
laa with his breadth, 30 in., fie 
ratio is $3, or 2. The fat man is out of 
proportion because the ratio of his height 
to his breadth is only 2, while the ratio of a elie man is 33. 


Here Joe is beside the circus giant, 
who is 98 in. tall and 28 in. broad. The 
ratio of the giant’s height to his breadth 
is 28, or 34, which is the same as Joe’s. 
The giant is well proportioned, or in pro- 
portion, because his ratio is also normal. 

The equality of Joe’s ratio and the 
giant’s is shown thus: 

70 — 98 


0 8 
An expression like the above, which shows that two ratios 
are equal, is called a proportion. 


Exercises 


1. What is the ratio of the width of A to its height? 
of the width of B to its height? Are 
the ratios equal? If so, write the pro- 
portion showing it. 

Do not reduce the ratios to lowest terms. 

2. One picture is 2 ft. wide and 3 ft. 
long. Another picture is 4 ft. wide 
and 6 ft. long. Write the proportion showing that the ratios 
of their widths to their lengths are equal. 
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ENLARGING PICTURES 


Paul’s camera makes 
pictures 5 in. long and 
4 in. wide. He wishes 
to enlarge one of his 
pictures so that it will 
be 10 in. wide. How , 
long will the enlarged ¥ bahar 
picture be? 


The ratio of the length of the large picture to its width equals the 
ratio of the length of the small picture to its width. This can be expressed 
as a proportion. 


Let x = length of large picture, in inches 
: 5 
Form the proportion : Bie 2 
eke 10 4 
Multiply by 10: r= ose or 124 


Hence the enlarged picture will be 123 in. long. Check the result. 


When one term of a proportion is unknown, you can easily find 
at by using the principles of equations. 


Exercises 


Find the unknown number in these proportions, and check: 


dig lhe oe 9. ea eee 72.9 
16° ..8 mo ey 6 aro ite oot 
Nighuay el 4, 2 _t #0 g eee Nb 
iar 5 1S’ Gs 3 8 Doman 


9. A map is 8 in. long and 6 in. wide. How long will an 
enlarged map of the same proportions be if it is 45 in. wide? 


10. A picture is now 1 ft. high and 2 ft. wide. If it is 
enlarged so as to be 9 ft. wide, how high will it be? 


11, Make up three problems about enlarging photographs. 
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HOW GRANDFATHER USED TO WRITE PROPORTIONS 


You know that the ratio of 7 to 5 may be written as Z or as © 
7:5. <A proportion may also be written in several ways. 


~ = 14 may be written as 7:5 = 14:10. 


This proportion is read “7 is to 5 as 14 is to 10.” 

When your grandparents went to school, proportions were 
written in the horizontal form 7:5 :: 14:10, which is another 
way of writing 7:5 = 14:10. The sign :: means equals. 
These horizontal forms are still found in many science books. 

Books often print proporticns in the horizontal form because it is easier 
to set type in that form than in the fractional form. 

When a proportion containing an unknown term is given in 
the form xz :36 = 2:9, you may rewrite it in the fractional 
form and then solve for z, as shown below. 


Given the proportion 2336 = 2:9 
Write in fractional form: lage 
3609 
Multiply by 36: z= ax, or 8 
Check. ig = 2 
Exercises 


Write in fractional form and solve for x. Check the work: 
eo) = 24 4-8 212 = 2:54 16 eee Od oe iNGy Be! 
7 ae Riese 6 BealO vf e= 2 228 8. «:48 = 56 : 64 
$2: 8 = 1:4 6210215 = 227 Or 0 9820 

10. Ada earns $12 a week. For each $4 that Ada earns, 


Rob earns $5; hence Ada’s earnings are to Rob’s as 4 is to 5. 
Express this as a proportion and find how much Rob earns. 


11. A team played 27 games and won 2 out of every 3. Ex- 
press this as a proportion and find how many games it won. 


“~ 
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A QUICKER WAY TO SOLVE <x: 36 = 2:9 


In any proportion, the first and last terms are called the 
extremes and the two middle terms, the means. In the pro- 
portion 7:5 = 14:10, 7 and 10 are the extremes and 5 and 
14 are the means. In this proportion, what is the product 
of the extremes? of the means? Compare these products. 


In any proportion, the product of the extremes equals the product 
of the means. 


This rule enables you to solve for x in a proportion like 
x :36 = 2:9 without rewriting it in fractional form. 
Given 2:36 = 2.9 


The product of the extremes is 9 x. "The product of the means is 72. 
Since these products are equal, you get the equation 


« 


9a = 72 
Divide by 9: r=8 
Check. 8X9 = 36X2 


By this method, many proportions can be solved mentally. 
| Exercises 


Solve in the above way, and check your results: 


1 = 2 8 6. “aie 1 = 'S0 45 9. 225 = 2h 
2. at 30 sel 5 6. 22 SSE 198 10 es 13 = 5G Ol 
3.02:12 = 4:16. <%.. a 317 = 44 OBS el, 20 
4..7:40=5:80 8 2:50 = 14:35 412. 2:90 = 10 : 50; 


Write each proportion both in the fractional and in the horizontal 
form. Then solve each by two different methods: 


/[3. x is to 14 as 2 is to 7 15. z is to 32 as 35 is to 40 


“14. x is to 18 as 1 is to 6 16/ xis to 700 as 4 is to 28 


17. The number of people injured yearly in this country is 
to the total population as listo 9. If there are 113,400,000 peo- 
ple in this country, how many are injured in a year? 
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| IMPROVEMENT TEST No. 23 | 


Test 23 A — Addition (Time 3 min.) 
1. 89.406 2 '8.4944  °3. 5348.9 4. 338.94 


23.421 9755 - 8899.4 744,22 
4.585 2.38727 140.3 793.58 
3.746 4.6202 1596.4 37.63 

91.087 7395 6885.6 681.35 

40.536 3.8656 432.3 969.69 
2.728 1908 eon gran 57.76 

61.973 8.5629 3142.6 324.38 


Test 23B — Subtraction (Time 3 min.) 


Pts 005410. 25 738714 8: -5266:57 4. 9, 
- 12.3405 8426.6 3527.82 5.12346 


bebo 2o7 6 S89001.8 7, 84.3736. 8.5; 
206.649 22856.5 6.4967 2.27069 


9. 6248.93 10. 464.173 11. 95719.1 12. 997.142 
1286.07 wA4 539 37544.2 227.824 


Test 23 C—- Reduction (Time 4 min. after copying) 


Change to decimals. If there is a remainder, find the result 
to the nearest thousandth: 


us 


bo 
Ke] 


3 


iy 


5 49 

8 2 20 3 40 4. 45 

13 alr 15 61 
5 14 6 25 16 8. 125, 


Test 23 D — Multiplication (Time 3 min. after copying) 


1. 9.46 2. 972 3. .368 4, 517 5. .083 
16.8 9.18 023 417 590 


356 RATIO AND PROPORTION 


SIMILAR FIGURES 


Similar figures are figures with the same shape. The first 
two triangles below are ane the last two are not similar. 


RS) : 
77H Bes D 


The bases AB ie DE of the two similar triangles are called 
corresponding sides because they have like positions in their 
triangles. BC and EF are also corresponding sides. What 
other pair of corresponding sides have these triangles? 

In the similar triangles, side AB is 4’ and side DE is 8”. 
The ratio of these two corresponding sides is ¢, or $. 

Side BC = 3” and side EF = 6”. What is the ratio of BC 
to EF? What is the ratio of side AC to side DF? How do 
the ratios of the three pairs of corresponding sides compare? 


In similar triangles, the ratio of any pair of corresponding sides 
equals the ratio of any other pair. 


If you can not tell by the eye whether two triangles are similar, measure 
to see whether each pair of corresponding sides has the same ratio. 


Exercises 


1. Are A and B below similar? Cand D? E and F? 


AW. le a 


2. Which triangle below is similar to M? to N? In each 
pair of triangles, do the corresponding sides have equal ratics? 


Zu: Sh 
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FINDING AN UNKNOWN SIDE OF A TRIANGLE 


Copy and complete these proportions for the similar triangles . 
at the right: 


fe BUS wig CD! = 2 i 
ak hs ad Oe ee ey ls 
be a d XY ; 
2. eae fo 4. Be AN ISS xi 


BC BD 


5. Using the proportion you found in ex. 2, tell the value of 
WY if BC.= 6, YZ'= ldpand CD. = 9. 


6. In a book Bertha sees an embroidery design in the form of 
aright triangle. The sides forming 


the right angle are 2 in. and 3 in. 
She wants to enlarge the design so 5 
that the shortest side will be 5 in. ap. 
3 @ 


How long shall she make side x? 
Express the problem as a proportion and solve for 2. 


7. Reger is making a triangular sail for his canoe similar 
to a pattern for a sail the sides of 


which measure 2 ft., 24 ft., and 23 ft. Z 
Roger wants the longest side, AB, of 

his sail to be 10 ft. Let 2 stand for S ge 
the length of the shortest side, BC, HN 4. 
of Roger’s sail. Find the lengths of a B ze C 


side BC and side AC. 


8. Mrs. Bruée wants to make a centerpiece, NO, similar 
in shape to a triangular table top, ABC. 
The longest side of the table is 2 ft. 
and the other sides are both 18 in. If 
she wishes the longest side of the center- 
piece to be 14 in., how long should each 
of the other sides be? 
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FINDING HEIGHTS BY SHADOWS 


The shadow of the flagpole in front ,, 
of a school is 20 ft. long when the 7 
shadow of a 6-foot post is 4 ft. long. / 
How can you find the height of the / 
flagpole without measuring it? , 


If you connect the top of the pole and iF = a =— 
the end of its shadow by a dotted line, as ; heat 
shown at the right, you have a triangle. By drawing a line from the top 
of the post to the end of its shadow, you form a smaller triangle similar to 
the larger one. 

Let x = height of the flagpole, in feet 


Since the triangles are similar, the sides representing the heights are in 
the same ratio as the sides representing the shadows. 


Write the proportion : = 20 
G -:4 
Solve: x = 30 


Hence the flagpole is 30 ft. high. Check the result. 


Exercises 


1. A tree casts a shadow of 44 ft. when a post 3 ft. high casts 
a shadow of 2 ft. Find the height of the tree. 


2. When Ben, who is 5 ft. tall, casts a shadow of 6 ft., a 
telegraph pole casts a shadow of 42 ft. How high is the pole? 


3. A monument casts a shadow of 45 ft. when a post 8 ft. 
high casts a shadow of 2 ft. How high is the monument? 


4. When a man 6 ft. tall casts a shadow of 4 ft., the Ulm 
Cathedral spire, which is the highest spire in Europe, casts a 
shadow of 352 ft. About how tall is the spire? 


When a 5-foot post casts a shadow of 4 ft., tell how high trees 
are whose shadows have these lengths: 


5. 20 ft. 6. 12 ft 7. 30¢t. 8. 23 ft. 9. 36 ft. 


USING SIMILAR TRIA 


HOW LONG A STEP CAN CARL TAKE ON STILTS? 


Carl’s legs are 24 ft. long and his normal step on the ground . 
is 2 ft. He wants to know 
how long a step he can make 
on stilts that measure 24 ft. 
from his feet to the ground. 


When Carl walks on the ground, 
his legs form triangle MNO and his 
normal step forms its base. When 
he walks on stilts, triangle RST is 
formed. Its base ST (or x) is Carl’s 
enlarged step. Since the stilts are 
24 ft. high and Carl’s legs are 24 ft., 
RS and RT are each 5 ft. long. 
Triangles MNO and RST are similar, hence r:2 = RS: MN. 


Let x = length, in feet, of enlarged step 
Form the proportion : eee td 
2 24 


Solve: oS 


Then Carl can make a 4-foot step on his stilts. Check the result. 


\ 


~N 
Exercises 


The measurements given for the stilts below are their lengths from 
the person’s feet to the ground. 


1. How long a step can a boy make on 5-foot stilts if his 
Jegs are 22 ft. long and his normal step is 2 ft.? 


2, Helen’s legs are 2 ft. long and her normal step is 14 ft. 
How long a step will she take on stilts 13 ft. long? 


3. The tall man in the circus was a man on stilts. His legs 
were 3 ft. long and his normal step was 23 ft. The stilts were 
9 ft. long. How long a step did he make on stilts? How high 
would his stilts have to be to take steps 125 ft. long? 
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FINDING THE WIDTH OF A RIVER 


Captain Joe shows his boy scouts how to measure the width 
of a river without crossing it. 

From point B directly 
across the river from tree A, 
he measures off BC = 30 ft., 
making BC perpendicular 
to BA, and drives a stake 
at C. He measures 10 ft. 
further in the same direction 
and sets another stake at D. 
Then he walks from D, at a 
right angle to BD, until he 
reaches a point E where tree 
A can be seen in line with stake C. He drives a stake at E. 
He then measures DE and finds it to be 18 ft. He is now ready 
to compute the width of the river. 

If you think of triangle CDE as turned upside down, you see that tri- 
angles ABC and CDE are similar. Their shortest sides, BC and CD, are 
corresponding sides; AB and DE are also corresponding sides. Hence 
the scouts form the proportion AB: DE = BC:CD. Letting x = AB, 
since AB is the unknown side, and substituting the values of the other 
unes, they get «: 18 = 30:10. Solve for 2 and tell how wide the river is. 


Exercises 

Find the width of the river of the lines above measured thus: 

BC CD DE BC CD DE 
1. 90’ Be aon 8. 200’ 15’ 45! 
230: 4’ 10’ 9. 450’ 20’ 75! 4 
B70) Gh ia! 10, 366’ 12". 80 A 
4> 55! ay 36’ 1155220 16’ 50) 
5. 80’ 20’ 40! oh a Bis 64! 38/ 
6. 40’ 10’ 20’ 13. 100’ 24’ 1 
7. 


65! 10’ 12’ 14. 100’ / 123’ : 
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SCALE DRAWING 
Drawing to Scale 


1. Betsy made this drawing of a rug which is 9 ft. long 
and 6 ft. wide. She let $ in. stand for 1 ft.; hence she drew 
the rug to the scale of 3 in. to 1 ft. 9 ft. 

If 4 in. stands for 1 ft., what part of 
an ameb stands tory2 it. 7? 3 ft? 6 £t.2 
9ft.? By measuring, see if Betsy’s draw- 
ing has the right length and width. 

2. Kenneth is building a raft 8’ long and 7’. wide. Make a 
scale drawing of it, letting 4” stand for 1’.. How many inches 
will stand for 4’? 5’? 7’? 8’? 

3. If 1 in. stands for 10 ft., how many inches stand for 20 ft.? 
15 ft.? 25 ft.? Use this scale to draw a garden 15 ft. square. 
Also draw a garden 20 ft. by 25 ft. | 


4. Ruth has a tennis court 26 yd. long and 12 yd. wide. If 
% in. = 1 yd., how many inches equal 8 yd.? 12 yd.? 16 yd.? 
24 yd.? 26 yd.? Draw the tennis court to this scale. 


5. Albert was coming 
to visit Ben and Ben 
drew this map for him. 
In one corner he wrote 
4 in. = 1 mi. to show 
what scale he used. The 
numbers on the map 
show how far Albert had 
to go on each stretch of 
road. Tell how long each line should be. Then measure each 
line in the map to see if it is the right length. 


‘W9 


Lane(y) Schoolhouse 


6. To reach May’s house from the station, you go 3 mi. 
north on Elm St. and 5 mi. east on Hill Drive. Draw a map 
to show this, letting 1 in. = 2 mi. 
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TELLING WHAT SCALE TO USE 


1. Bert’s house is 50 ft. long and 40 ft. wide. If he drew a 
diagram of the house, on a scale of 4 in. to 1 ft., how long and 
how wide would his drawing be? What objection would you 
raise to such a drawing? 

2. Tom thinks that Bert (ex. 1) should use a scale of 
1 in. = 1 ft. Anne thinks that he should let 1 in. = 10 ft. 
Bob suggests letting 1 in. = 5 ft. How long and how wide 
would the drawing be on each of these scales? _ 

3. If Bert makes the drawing on a sheet of paper 6 in. long 
and 5 in. wide, which scale should he use? Why? 

4. If Bert uses a scale of } in. = 1 ft., can he put the drawing 
of his house on a sheet 6 in. long and 5 in. wide? 

5. Nora’s room is 10 ft. long and 8 ft. wide. She is drawing 
it in her diary. What dimensions will the drawing have if 
she lets 1 in. = 1 ft.? if she lets 4 in. = 1 ft.? 3 im. = 2 ft.? 
Tell which of these scales you think it is best for Nora to use, 
and draw the room on that scale. 


6. Our club is building a canoe shelter 30 ft. by 18 ft. Sug- 
gest a scale on which the shelter can be drawn on a sheet 9 in. 
by 6 in., leaving room for a small border. Then draw a plan of 

_the shelter on the scale you have suggested. 


7. Draw a bungalow 30 ft. square with a porch 30 ft. by 6 ft._ 
on a sheet 12 in. by 103 in., leaving 14 in. border all around the 
drawing. What scale do you use? 


8. Emil has a garden 24 ft. long and 18 ft. wide. It contains 
a plot of asters 24 ft. by 8 ft. and a plot of straw flowers 24 ft. 
by 10 ft. Draw the garden. 


9. The Moose Hotel is 24 mi. south of Boston and Lydia’s 
camp is 7 mi. west of the hotel. Should Lydia let 1 in. = 1 mi., 


or 8 in. = 1 mi., or ¢ in. = 1 mi. in drawing for her father 
the route from Boston to her camp? Draw the route. 


eae 
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READING THE PLAN OF A HOUSE 


Sun Porch 


Living Room 


ig in=1 ft. 


This plan shows the first floor of a private house. 


1. As shown in the lower left ‘corner, jin. = 1 ft. Fill out 
and continue the table at the right to show 


HOW oy -abgatticges ay It, 
how many feet are represented by + in., 1 in. = .. ft. 
2 in., 4 in., 2in., Zin., fin.,lin., ldin, § m. =.. ft. 

= < 1 jy pes 
1} 1n., 12 in. 4 in. =.. ft. 


2. Measure the length of the inside of the dining room. 
How many feet do { in. stand for? How long is this room? 

3. Measure the width of the inside of the dining room and 
tell how many feet wide the room is. 

4. On the drawing measure the length and the width of the 
sun porch, the living room, the kitchen, the dining alcove, and 
the den. Then tell the dimensions of each room and of the 
sun porch. Use the table made in ex. 1, if necessary. 

5. How long and wide is the outside of the entire house? 

6. Using the dimensions found in ex. 2, 3, and 4, make a 
drawing of the dining room, the dining alcove, and the 
kitchen, letting } in. = 1 ft. 

‘ 8, U. AR, —H. G. —24 
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PLACES NEAR DICK’S HOME 


Dick lives in the country. He made this map of his home 
section to send to a city friend. 


1. How many miles does +” stand for on this map? How 
many miles does 4” stand for? 1°? 2? 

2. On the map, measure the line from Dick’s house to the 
chicken farm. ‘Tell the distance between these two pcints. 

3. By measuring the line between them, tell how far it is from 
Dick’s house to the swimming hole. 

4. How far is it from the chicken farm to the general store? 
from the chicken farm to the meeting house? 

5. When Dick goes to a ball game on the meeting-house 
grounds, he goes along the road to the chicken farm and then 
along the main road. How far does he travel? 

6. If Dick cuts across the fields in a straight line from his 
house to the meeting house, how far does he have to go? ~How 
many miles can he save by not following the roads? 

7. Dick walks to and from school every day. How many 
miles a day does this make? 

8. Following the roads, how many miles is it from Dick’s 
house to Wayne Station? to the Country Club? 
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DISTANCES ON A MAP 


This map shows how far certain state capitals are from 
Washington, D.C. The scale is in the lower left-hand corner. 


Gees (fim 


BINED IN ANS SAY 
Harrisburg 


VIRGINIA ¢ 


Charleston / “7 
pe f 
vz 


1. How many miles, in all, does this scale represent? How 
many miles does each of its small divisions represent ? 
2. By copying this scale, make a ruler representing 400 mi. 


This ruler may be made on the edge of a sheet of paper, placing the edge 
along the scale to get the right length for each 10-mile space. 


3. Measure the airline distance from Washington to Dover. 


Using the ruler made in ex. 2, you find that the distance equals 8 of the 
small spaces and about 0.2 of the ninth space. Since each space is 10 mi., 
the distance from Washington to Dover is about 8.210 mi., or 82 mi. 


4. Measure the airline distance from Washington to Trenton ; 
to Annapolis; to Richmond; to Charleston; to Harrisburg. 

5. Measure the airline distance from Philadelphia to Wash- 
ington; from Philadelphia to each of the state capitals in ex. 4. 

6. Measure the airline distance from Pittsburgh to Phila- 
delphia; from Pittsburgh to Washington; from Pittsburgh to 
each of the state capitals in ex. 4. 

7. Measure the distance from Baltimore to six other cities. 


— 
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SQUARE ROOT 
Squares and Square Roots 


If a square measures 5 in. on a side, its area is 5X5 sq. in., or 
25 sq. in. 25 is called the square of 5. eee 


A short way of writing 5X5 is 5%, which is read 
“5 square.” You see that 5? = 25. 8] 25 sa. in, 
If you know that the area of a square is 25 sq.in. “ 


and wish to find the length of its side, you must 

find the square root of 25. This means that you must find 
a number which, when multiplied by itself, gives 25. Since 
5x5 = 25, 5 is the square root of 25. Hence 5 in. is the 


length of the side of the square. The sign for square root is ave 
Thus, V25 is read the square root of 25 and V25 = 5. 
Exercises 

1. Since 7X7 = 49, the square of 7 is 49. What is the 
square root of 49? What does V49 equal ? 

2. How many are 6X6? How many are 67? What is the 
square of 6? What is the square root of 36? What does V. 36 
equal ? 

3. Give the squares of all the numbers from 1 to 12. 


Find the following, remembering that 142 means 14X14: 


4, 14 Noa Py 8. 25? 10.<:30? 4 ISR Oe: 

67.207 ree lho 95 162 11. 90? 13. 200° 
Give the square roots of the following: 

14. 1 16. 9 18. 16 20. 49 22. 144 

15. 4 17. 64 19-5 21. 100 23. 121 
Read, and tell what numbers should be put in place of the dots: 

24,.\/ 8h Se 26. V400=... 28. V225 =... 


25. V100-= 2.3 BRaV900 =...) 199 oe ee 


of 
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USING A TABLE OF SQUARES 


This table gives the squares of numbers from 1 to 100: 


| 
NoumBEr| Square ||NumsBER} SQvuaRE 


NumBErR| Square |}NumBer| Savane 


1 1 26 676 51 2601 76 5776 
2 4 27 729 52 2704 77 5929 
3 9 28 784 53 2809 78 6084 
4 16 29 841 54 2916 79 6241 
5 25 30 _ 900 55 3025 80 6400 
6 36 3l 961 56 3136 81 6561 
of 49 32 1024 57 3249 82 6724 
8 64 33 1089 58 3364 83 6889 
9 81 34 1156 59 3481 84 7056 
100 35 1225 60 3600 85 7225 

121 36 1296 61 3721 86 7396 

144 37 1369 62 3844 87 7569 

169 38 1444 63 3969 88 7744 

+38 39 1521 64 4096 89 7921 

er’>t 40 1600 65 4225 90 8100 
__256 41 1681 66 4356 on 8281 

289 42 1764 67 4489 92 8464 

324 43 1849 68 4624 93 8649 

361 44 1936 69 4761 94 8836 

400. 45 2025 70 4900 95 9025 

44] 46 2116 71 5041 96 9216 

72 5184 97 9409 

74 5476 99 9801 


5625 100 10000 


73 5329 | 98 9604 


1. Find the square of 19; of 23; 37; 51; 65; 89. 


To find the square of 19 in the table, find 19 in the left-hand column 
headed “‘Number.” Then, in the column headed “‘Square,’’ just. to the 
right of 19, you will find 361. 361 is the square of 19. 


2. Find the square root of 2401. 

Find 2401 in one of the columns headed “Square.” Then find the 
number just to the left of 2401, which is 49. 49 is the square root of 2401. 

3. Find the square root of 81; of 256; 625; 841; 1444; 
1681; 2209; 3025; 4096; 5184; 7569; 8464; 9216; 10,000. 

A number like 81, 256, or 10,000, whose square root is a 
-whole number, is called a perfect square. 
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FINDING THE APPROXIMATE SQUARE ROOT 


The table on page 367 also helps you to find the square root 
of a number that is not a perfect square. 


1. Find, to the nearest tenth, the square root of 149. 


Although 149 is not in the table of squares, you find that it lies between 
144 (the square of 12) and 169 (the square of 13). Hence the square root 
of 149 is between 12 and 13. 

Since 149 is much closer to 144 than to 169, the square root of 149 is 
a little over 12. Find 12.1X12.1, 12.2X12.2, and . 
12.3:X12.3, as shown at the right. Which of these pe = 146.41 
squares is closest to 149? Then 12.2 is, to the 
nearest tenth, the square root of 149. 


2. Find, to the nearest tenth, the square root of 145. 


Since 145 is a little more than 144 (the square of 12), you may try 12.1 
as the square root. 12.1? = 146.41. But 144 is closer to 145 than 146.41 
is; hence the approximate square root of 145 is 12. 


: : 146.41 
If you cannot tell by inspection whether 144 or 146.41 a ee 
is closer to 145, find the difference between 145 and each iia Tai 


square by subtracting as shown at the right. This 
shows that 144 is only 1 less than 145, while 146.41 is 1.41 greater than 145. 


Exercises - 


1. Anna is finding the square root of 968. She says that 
968 lies between 961 (the square of 31) and 1024 (the square 
of 32). Isshe right? To which of these squares is 968 closer? 

2. Since 968 is a little more than the square of 31, Anna 
tries both 31.1 and 31.2 as the square root of 968. Find 31.1? 
and 31.2? and see which result is closer to 968. Show that 31.1 
is the approximate square root of 968. 

3. Show that the square root of 401 is a little over 20. Is 
20.0 or 20.1 the approximate square root of 401? 


Find, to the nearest tenth, the square root off 
4, 27 5. 52 6. 87 7. 789 \B 914 9. 233% ° 
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FINDING APPROXIMATE SQUARE ROOTS 


1. Find,.to the nearest tenth, the square root of 164. 


In the table of squares on page 367, you find that 164 lies between 144 
(the square of 12) and 169 (the square of 13); but it 


is much nearer to 169 than to 144. Hence the square ate ie BS 
root of 164 is closer to 13 than to 12. Square 12.7, 12.92 m 166.41 


12.8,.and 12.9 to find which square is closest to 164. 
Show that, to the nearest tenth, 12.8 is the square root of 164. 


2. Find, to the nearest tenth, the square root of 156. 

Since 156 lies about half way between 144 and 169, 12.42 = 153.76 
its square root is about half way between 12 and 12.5? = 156.25 
13. Try 12.4, 12.5, and 12.6, squaring each asshown 12.6? = 158.76 
at the right. You find that 12.5 is the approximate square root of 156. 


Exercises 


In the following exercises, use the table on page 367. 

1. Mary Lane wishes to make a square garden that will 
contain 130 sq. ft. of land. Find, to the nearest tenth of a 
foot, how long each side of the garden should be. 

2. Find, to the nearest tenth of a foot, the length of the side 
of a square garden whose area is 750 sq. ft.; of a square garden 
whose area is 650 sq. ft.; 600 sq. ft. 


Find, to the nearest tenth, the square root of: 


3. 46 7. 50 11. 174 15. 449 19. 1450 
4. 42 8. 56 12. 185 16. 458 20. 2024 
5. 90 9. 60 13. 190 17. 471 21. 3230 
6. 96 10. 24 14. 194 18. 480 22. 8875 


23. A factory is going to make 2-quart cans which will be 
51 in. high and square on the bottom. Find, to the nearest 
tenth of an inch, the length of one side of the bottom of the can. 

Hint. 1 gal. = 231 cu. in.; hence 2 qt.= 1153 cu.in. 1153+ 53 = 21, 
the area of the bottom in square inches. 


a 
y, of 
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FINDING SQUARE ROOTS TO THE NEAREST 
HUNDREDTH 


The method on pages 368 and 369 will also enable you to find 
the square root of a number correct to any number of decimal 
places. For example, to find the square root of 164 to the 
nearest hundredth, you proceed as follows: 

First find, as on page 369, the square root of 164 to the nearest tenth, 
which gives 12.8. Since 12.8? = 163.84, and since 164 is a little more 
than 163.8, the square root of 164 is a little over 12.8 (which equals 12.80). 
Trying 12.81, you find that 12.817 = 164.0961. 

Since 164.0961 (the square of 12.81) is a little more than 164 and since 
163.84 (the square of 12.80) is a little less than 164, you must decide 
which is closer to 164. Subtracting, you find that 164.0961 — 164 = .0961 
and that 164 — 163.84 = .16, or .1600. Since .0961 is less than .1600, 
164.0961 is closer to 164. Therefore 12.81 is the square root of 164, to 
the nearest hundredth. 


Exercises 


1. Dorothy found that, to the nearest tenth, the square root 
of 85 is between 9.2 and 9.3, but nearer to 9.2. Hence to get 
the root to the nearest hundredth she tried 9.21, 9.22, and 
9.23. Square each of these numbers and show that 9.22 is the, 
square root of 85. 


2. Show that the square root of 48 is closer to 6.9 than to 
7.0. Then find the square root of 48 to the nearest hundredth 


by squaring 6.91, 6.92, and 6.93 to see which result is closest 
to 48. 


Find these square roots correct to the nearest hundredth: 


3. V17 8. V/200 13. V217 18, 1085 
4. V44 9. V428 814. 342 «9. V/0018 
5. vé61 10. V/128 15. V530 20. 3230 
6. V74 11. 139 16. V/593 21. V/4635 
7. V65 12. V/140 17. V/945 22. 6815 
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USING SQUARE ROOT IN RIGHT TRIANGLES 


Square root is useful in finding the length of one side of a | 


right triangle when the other sides are known. 

In any right triangle, there is one right angle. The side 
opposite the right angle is called the hypotenuse; the other 
sides are called the legs. 

Draw a right triangle ABC whose 
legs CA and AB measure 3 in. and 
4 in. Measuring the hypotenuse, BC, 
_ you find that it is exactly 5 in. long. 

Now construct three squares having 
CA, AB, and BC as sides. Divide 
these squares into square inches. — 

The square on leg C'A contains 9 sq. in. 
The square on leg AB contains 16 sq. in. 
The square on the hypotenuse BC contains 25 sq. in., which is 
the sum of 9 sq. in. and 16 sq. in. Hence the square on BC 
equals the sum of the squares on the legs. 


In a right triangle; the square of the hypotenuse is equal to the 
sum of the squares of the other two sides. 


This rule is called the Pythagorean Theorem and was dis- 
covered by Pythagoras, a Greek philosopher, about 540 B.c. 


Exercises 


1. Draw a right triangle whose legs measure 6 in. and 8 in. 
Measure the length of its hypotenuse. Find the area of a 
6-inch square; of an 8-inch square; of a 10-inch square. Then 
find 62, 82, and 10?. Does the square of the hypotenuse here 
equal the sum of the squares of the legs? 

2. The legs of a right triangle are 9 in. and 12 in. Find 
the length of, the hypotenuse without drawing a triangle. 


The sum of the squares of 9 and 12 is 81 + 144, or 225. Hence the 
length of the hypotenuse is the square root of 225 sq. in. 


PSS eS ED oe 
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FINDING DISTANCES BY SQUARE ROOT 


In ex. 1 to 4, find answers to the nearest tenth. 


C 1. Dan can swim from one corner, B, 


of the swimming pool to the opposite 
corner, D. The pool measures 60 ft. 
by 45 ft. How far can Dan swim? 
IB BD is the hypotenuse of triangle DAB. 


2. Arectangular playground measures 45 ft. wide and 89 ft. 
long. Draw a diagram and find how far Agnes runs when she 
runs from one corner of the playground to the opposite corner. 


3. Wilson Green is 70 ft. square. A path is to be made 
across it from one corner to the opposite corner. How long 
will the path be? 


4. An empty corner lot 100 ft. long \™ 
and 60 ft. wide has a diagonal path MN 
leading across it. In walking from M 
to N, how many feet shorter is it to take 
the path than to follow the sidewalks on a 
High Street and Fox Street? 

The number 13,600 does not appear in the table on page 367. Show 


that it lies between 116? and 117?; then find the square root of 13,600 to 
the nearest tenth. 


Fox St. 


5. At a May party, the Maypole is to be 24 ft. high and 
the children holding the streamers are to stand 7 ft. from the 
pole. How long must the streamers be? 


Do not count the height of the children. 

Find, to the nearest hundredth, the hypotenuses of right triangles 
whose legs are as follows: 
6.5 Gato Te: Sol it 43ct. 10. 60 ft., 35 ft. 
7. 12 ft., 18 ft. 9. 9 mi., 10 mi. 1 SS tt ote 
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THE SQUARE ROOT OF A MIXED DECIMAL 


The legs of a right triangle measure 2.1 in. and 5.3 in. Find, 
to the nearest tenth of an inch, the length of the hypotenuse. 

2.1? = 4.41, and 5.3 = 28.09. Hence the square of the hypotenuse, 
which is the sum of the squares of the legs, is 4.41 + 28.09, or 32.50. 
You must find the square root of 32.50. 

Since 32.50 lies between the perfect squares 25 and 36, the square root 
of 32.50 is between 5 and 6. 32.50 is nearer to 36 than 5.62 = 31.36 
to 25; hence try 5.6, 5.7, and 5.8, as shown at the right. 572 we 39.49 
Since 32.49 (5.72) is the closest to 32.50, the square root 58 a 33 64 
of 32.50 is 5.7. The hypotenuse is 5.7 in. long. ; ; 


Problems 


In ex. 1 and 2, find answers to the nearest tenth of a mile. 


1. Tom Allen lives 4.5 mi. north of 
the new high school. Ben Lewis lives 
5.5 mi. east of it. How many miles, in a 
straight line, does Ben live from Tom? 

2. Oldstown is 15.1 mi. south of 
Smokum. Mine City is 12.2 mi. west 
of Smokum. Draw a diagram showing 
the route of an airplane flying in a straight line between 
Oldstown and Mine City. How long is this route? 

3. In a skating race (see page 167), no boy was allowed to 
use a sail containing more than 18.5 sq.ft. Albert wanted to 
make a square sail. Find, to the nearest hundredth of a foot, 
the greatest length which a side of the square sail could have. 


Find, to the nearest tenth of a mile, the hypotenuses of right 
triangles whose legs are: 
4. 21 mi.,3.7 mi. 7. 86mi.,86mi. 10. 9 mi, 9.9 mi. 
Gace ,.6.2mi 6.) do mie; 7:5.mi.-. 11..3 mi., 4:8 mi. 
6. 28 mi.,3.5 mi. 9. 1.5 mi.8.5 mi. 12. 5.mi., 6.2 mi. 


ieee 


~ 
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~’ PROBLEMS THAT USE SQUARE ROOT 


1. It is 15 mi. along Allen Road from the Town Hall (7) to 
the mill (M). It is 12.5 mi. along Shore 
Road from the Town Hall (7) to Reed 
Farm (R). How far is it along Oak Road 
from Reed Farm to the mill? 

Here you know the length of the hypotenuse 
and one leg of the triangle and you must find the ~ 


length of the other leg. Let x stand for MR. Then 
az? + 12.5% = 152, or 2? + 156.25 = 225. Show 


Oak R 
7 “Oak Koad Fe nat 22 = 68.75. Then show that « = V68.75. 


Shore Road 


2. An acre contains 43,560 sq. ft. Ifa square field contains 
an acre, find, to the nearest hundredth of a foot, the length 
of one side of the field. 

The table on page 367 does not contain squares as large as 43,560. 


First show by trial that 43,560 lies between 208? and 2092. Then find the 
result to the nearest hundredth. 


3. George is flying his kite. 
Wher he has let out 150 ft. of 
string, he fastens the end to a stick 
(A) in the ground and walks until 
he is directly under the kite at B. 
He then measures AB and finds 
that it is 115 ft. long. How high, 
to the nearest tenth of a foot, is 
George’s kite? 


4. The formula for the area (A) a 
a circle is A = rr?. From this formula show how to make the 


following formula for the radius : r = v4. 
5. Ruth has a garden 11 ft. by 8 ft. Dan wants to make a 


circular garden with the same area as Ruth’s. Find the radius / 
of Dan’s garden, to the nearest tenth of a foot. (See ex. 4.) 


i 
\ j 
; 


\ 
\ 


IMPROVEMENT TEST 375 


IMPROVEMENT TEST No. 24 


Test 24A— Comparing Numbers (Time 4 min. after copying) 


Find results to the nearest tenth of 1%: 
1. 18,200,000 is what per cent of 76,500,000? 
2. 147,260,000 is what per cent of 125,000,000? 


Test 24B— Comparing Numbers (Time 4 min. after copying) 
Find results to the nearest tenth of 1%: 

1. What per cent of $125,000,000 is $45,650,000 ? 

2. What per cent of $369,500,000 is $486,500,000 ? 


Test 24 C — Finding the Base (Time 4 min. after copying) 


What numbers should be put in place of the dots? 

P36 is 8% oy. .’. 2. 68% of ... is 3366 

8. 9618 15% of... 4. 662% of ... is 274 
62 230 fis 15 OF ceo 


Test 24D — Trade Discount (Time 4 min. after copying) 
Find, to the nearest cent, the net price when the list price and 
the discount are as follows: 
1. $8; 334% 2. $485; 162% 3. $750; 20%, 15%, 2% 
4. $8.97; 10% 5. $752; 124% 6. $2780; 25%, 20%, 3% 


Test 24E— Bank Discount (Time 3 min. after copying) 
Find, to the nearest cent, the bank discount on the following, 
using the 6% method: 
1. $495 for 96 da. at 6% 2. $870 for 150 da. at 5% 
3. $298 for 54 da. at 7% 


376 METRIC SYSTEM 


METRIC SYSTEM 
Metric Units of Length 


Instead of measuring things by the foot, the pound, the quart, 
etc., most countries of Europe, Asia, and 
South America use a system of units called 
the metric system. 

The basic unit in the metric system is the 
meter, which equals 39.37 in. To find the 
other units of length, join to the word meter 


milli = y455 deka = 10 
centl = zy hekto = 100 
deci = +5 kilo = 1000 


the prefixes shown above. This gives the 
following table of metric length: 


1 millimeter (mm.)= yo/pg meter (m.) 
1 centimeter (cm.)= +g meter 
1 decimeter (dm.)= 5 meter 


1 dekameter = 10 meters 
1 hektometer (hm.)= 100 meters 
1 kilometer (km.)= 1000 meters 


The illustration at the left shows the actual 
length of 1 decimeter. Each of the Jarger 
divisions, like the division from the number 1 
to the number 2, is 1 centimeter. Each of 
the very small divisions is 1 millimeter. 


Metric System 
Our SysTEM 


Exercises 
1. A centimeter is what part of a meter? A cent is what 
part of a dollar? Does cent mean => in both cases? 


2. A millimeter is what part of a meter? A mill is what 
part of a dollar? What does mill mean in both cases? 


4 
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MEASURING AND COMPARING DISTANCES 


1. In the decimeter shown on page 376, how many centi- 
meters are there? how many millimeters? How many milli- 
meters are there in 1 centimeter? in 1 meter? 


2. Write the table of metric length another way, beginning: 
10 millimeters = 1 centimeter, 10 centimeters = 1 decimeter. 


3. Make a ruler 15 cm. long out of cardboard and mark it 
off into centimeters and millimeters, as on page 376. 


4. With the ruler made in ex. 3, measure in centimeters and 
millimeters the width and the length of this book; the length of 
your middle finger ; the length of the nail on your middle finger. . 

The middle finger of the average adult is about 1 dm. long; the nail of 
the middle finger is about 1 em. long and .3 mm. thick. 

5. At the Olympic Games, the best record for throwing the 
discus was 46 m. 16 cm. Express this distance in meters. 

Since 1 centimeter = =}, meter, divide by 100 to change centimeters 
to meters. To change 16 cm. to meters, move the decimal point two places 
to the left, thus: 16 cm. = .16m. Hence 46 m. 16 cm. = 46.16 m. 

6. The winner of the hammer throw at the Olympic Games 
made a distance of 53 m. 29.5 cm. The second best distance 
was 50 m. 84 em. Change each distance to meters and tell 
how much longer the first throw was than the second. 


7. In a United States intercollegiate meet, the winning 
distance for the hammer throw was 156 ft. } in.; the second 
best was 152 ft. 9% in. How much farther, in feet and inches, 
was the best throw than the second best? 

8. Which is easier, comparing distances by metric units, 
as in ex. 6, or by feet and inches, as in ex. 7? 

9. Among the events at the Olympic Games are the 
1500-meter run, the 5000-meter run, and the 800-meter 
swimming relay. By dividing by 1000, change each distance 
to kilometers. Is this easier than changing 440 yd. to miles? 


378 METRIC SYSTEM 


EQUIVALENTS TO METRIC UNITS OF LENGTH 


You have seen that it is easier to compare distances by metric 
units than by our units (foot, inch, ete.). Now, since the 
United States has not yet adopted the metric system, you must - 
learn the approximate equivalents to the metric units of length: 


1 meter (m.) = 39.37 in. or 1.1’ yd. 
1 kilometer (km.) = .6 mi., or 3 mi. 


Problems 


Find answers to the nearest tenth of a unit. 


1. The waves sent out by a certain radio broadcasting station 
are 422 m. in length. How many yards long are they? 


2. The world’s walking champion covered 12.975 km. in 
1 hr. How many miles an hour did he walk? 


3. The swimming events at the Olympic Games include the 
100-meter back stroke, the 200-meter breast stroke, and the 
1500-meter free style. Change each of these distances to yards. 


4. Lucy’s mother bought 20 m. of silk in Paris. How many 
yards of silk did she buy? 


5. Mr. and Mrs. Deane made a trip of 245 km. on a train in 
Italy. How many miles long was the trip? : 


6. Inarecent year an aviator from Argentina flew 15,000 km. 
in a seaplane in 114 hr. How many miles an hour did he fly? 


French aviator reached an altitude of 12,442 m. in an 
An American aviator later reached an altitude of 
8,559 ft. Which altitude was higher? how many feet higher ?’ 
Nore. There are also metric tables of square measure and of cubic 
measure which may easily be constructed from the metric table of length. 


These tables are omitted here, since the pupil does not have sufficient use 
for them at this time. f 
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METRIC MEASURES OF CAPACITY 


The metric unit of capacity, used chiefly 
in measuring liquids, is the liter. A cube 
measuring i dm. (or 10 cm.) on each side 
contains 1 liter. The liter is closely re- 
lated to the meter, since a liter equals a 
cubic decimeter. 

A complete table of metric capacity can 
be made by joining the prefixes milli, centi, 
deci, etc., whose meanings are given on 1 dm. 4 
page 376, to the word liter. Here are the 1 Cusic Decrwetrr 
most common measures in metric capacity: on 1 LITER 


1 milliliter (ml.) = +¢'gq liter (1.) 
1 hektoliter (hl.)= 100 liters 


A liter is equivalent to about 1 quart in our measure. Our 
quart, however, is not closely related to the yard, or to the 
foot, as the liter is related to the meter. 


Exercises 


1. Write a table of capacity, thus: 1 milliliter = =>); liter, 
1 centiliter = +$> liter, ete. 

2. Mr. Tilman is traveling in Europe in his car. He needs 
about 12 gal. of gasoline. How many liters shall he buy? 

3. An aquarium is 5 dm. long, 4 dm. wide, and 3 dm. deep. 
How many cubic decimeters does it contain? How many 
liters of water will it hold? 

4. An aquarium is 20 in.X16 in.x12 in. How many cubic 
inches does it contain? How many quarts of water will it hold? 

5. Is the work shorter and easier with the metric system, as 


in ex. 3, or with our system, as in ex. 4? 
S..U. AB. ——H. G.— 25 
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METRIC MEASURES OF WEIGHT 


The metric unit of weight is the gram, though the unit most 
commonly used is 1000 grams, or the kilogram. A kilogram is 
equal to the weight of 1 liter (1 cubic decimeter) of water. 
Hence a relationship exists between the liter and the kilogram. 


Here are the most common measures in metric weight: 


———— 


1 kilogram (kg.)= 1000 grams (g.) 
1 metric ton (t.)= 1000 kilograms 


One kilogram is approximately equal to 2.2 pounds. 


Exercises 


14. What part of a gram is 1 milligram? 1 centigram? 
1 decigram? Write a complete table of metric weight, similar 
to the one given for metric length on p2ze 376. 


2. A United States dime (ten-cent piece) weighs 2 grams _ 
5 decigrams, Write this in grams. If a half dollar weighs 
5 times as much, find the weight, in grams, of a half dollar. 

3. A United States nickel (five-cent piece) weighs 5 grams. 
One nickel weighs as much as how many dimes (see ex. 2)? 
How many nickels will it take to weigh 1 kg.? 

4. A tank is 2 m. long, 2 m. wide, and 3 m. high. Express 
its dimensions in decimeters. Then find its volume in cubic 
decimeters. How many liters of water will this tank hold? 
How many kilograms will the water weigh? 

5. A tank is 6 ft. long, 6 ft. wide, and 9 ft. high. How 
many cubic feet does it contain? If 74 gal. = 1 cu. ft., how 
many gallons of water will it hold? How many pounds will 
the water weigh if 1 gal. weighs 8.3 lb.? 

6. Is it easier to find the weight of the water by the metric 
system, as in ex. 4, or by our system, as in ex. 5? 
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PROBLEMS 


1. Bertha deposits $25 in the bank every half year, begin- 
ning Jan. 1, 1920, at 4% compounded semiannually. Paul 
deposits $50 every year, beginning the same time, at 4% com- 
pounded annually. Using the table on page 280, find how 
much more Paul will have in the bank on Dec. 31, 1939 
than Bertha. 


2. To help Mr. Hale build a house, the Hamilton Building 
and Loan Association lends him $7200 at 7% interest, payable 
monthly. Mr. Hale must buy 36 $200 shares in the association 
at $1 a month per share. In 139 mo. these shares mature and 
he turns them over to the association to pay his debt. How 
much more than the amount he borrowed does Mr. Hale pay in 
all, including interest and payments on the shares? 


3. Mrs. Morris wants to insure her house against fire for 
$12,500. The premium rate is $.32 per $100 for a 1-year 
policy and 4 times as much for a 5-year policy. How much 
can Mrs. Morris save in 15 yr. by buying 5-year policies? 


4. At age 35 Mr. Cross bought an ordinary life policy for 
$12,000, at an annual premium of $26.35 per $1000. His total 
dividends averaged $62.16 a year. After 15 yr. he dropped the 
policy and received its cash value of $233.28 per $1000 insurance. 
How much had the insurance actually cost him per year? 


5. Mr. Lewis imports from Europe $686 worth of cloth 
containing 612 yd. and weighing 511 lb. He pays duties of 
30¢ a pound and 45% ad valorem. If he allows 32% of the 
selling price for overhead expenses, 12% for profits, and the rest 
for the cost and the duties, at what price per yard, to the nearest 
cent, shall he sell the goods? 

6. If you wanted to buy about 1 Ib. of butter in France, 
would you ask for 5 kg. or 1 kg. or 4 kg.? 


oe Albert Braun, who lives in Switzerland, writes that he 
eighs 46:8 kg. How many pounds does he weigh? 


382 PROBLEMS FOR REVIEW 


MEASURING THE ENERGY YOU GET FROM FOODS 


Food is needed to build up your body, to give you energy, 
and to keep you warm. The energy and heat that foods give 
are measured by a unit called a calorie. A calorie is the amount 
of heat needed to raise the temperature of 1 kg. of water 1° 
centigrade or of 1 Ib. of water 4° Fahrenheit. If a boy eats a 
large apple, it will give him 100 calories of heat and energy. 


The energy in food comes from three substances called car- 
bohydrate, protein, and fat. Carbohydrate is contained in 
sweet and starchy foods like sugar, bread, cereals, and potatoes. 
Much protein is found in meat, eggs, cheese, and milk, while 
fat is furnished by butter, olive oil, and the fat of meat. Most 
foods give more than one of these substances, as is shown in the 
table below. 


The United States government publishes tables showing the 
per cent of carbohydrate, protein, and fat in the more common 
foods. In the table below, the first line shows that 9% of the 
weight of a piece of white bread is protein, 53% is carbohydrate, 
and 1% is fat; the rest is water or refuse, which explains 
why the sum of these three per cents is not 100%. 


Protein Carbohydrate Fat 

White Breads. .. . «i.) O98 ee Oe ee ee 
Beceigsteak «3. sk 2 19 Sar cone 
Chicken’ )3 24 9. .. «3. 2 oS Oo ae 
Whole Egy sts). ..) VS eee 
Whole NOK; gcmahls © ° 58 fee p ey ahh. 055 ety ee ee 
Butters? tal cee... °c ame ene 5% 
Cheesecn sana. ek eS ee tee ee 
Doughnuti. 2A tin... RAR ee ee 21% 
Cabbage-i. s 4... TR OS ce ee 
Carrots.) ayo. ee Oe 7 
Potato: ° SSeS. . ODE a ie 
Spimach 3)... deen. PQOZP 8 ee 
Bananas, oS degli LBS i ee 
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FINDING THE NUMBER OF CALORIES IN FOODS 


Mary has a loaf of white bread weighing 1 lb. She wishes 
to know how much protein, carbohydrate, and fat it contains, 
and how many calories of energy it will furnish. 

The table on page 382 shows that 9% of white bread is protein. 
Since 9% of 16 oz. is 1.44 oz., the pound of bread contains 1.44 oz. 
of protein. Similarly, it contains 53% of 16 oz., or 8.48 oz., of 
carbohydrate, and 1% of 16 oz., or 0.16 oz., of fat. 

To find the number of calories, use this table: 


1 oz. carbohydrate = i15 calories 


1 oz. protein = 115 calories ~ 
1 oz. fat = 255 ealories 


You have found above that 1 lb. bread contains 1.44 oz. of protein, 
8.48 oz. of carbohydrate, and 0.16 oz. of fat. Hence it furnishes : 


1.44115 = 166, number of calories from protein 
8.48115 = 975, number of calories from carbohydrate 
0.16255 = 41, number of calories from fat 


1182, number of calories in all 


Hence 1 Ib. bread gives 1182 calories, of which 166 come from protein, 
975 from carbohydrate, and 41 from fat. 


Exercises 


From the table on page 382, find how many ounces of protein, 
of carbohydrate, and of fat each of the following contains. Then 
find the total calories in each: 


1. 1 1b. spinach 5. 3 lb. milk ¥ 2 lb. chicken, 

2. 1 lb. cabbage 6. + lb. eggs 10. 2 Ib. potatoes 

3. 1 lb. carrots 7. 11b. cheese 11. 1 lb. beefsteak 

4, 1lb. bananas 8. _‘J Ib. butter A®. + lb. doughnuts 
__ -482-A quart of whole milk, which weighs 34 oz. 


384 PROBLEMS FOR REVIEW 


A DAY’S MENU FOR A BOY 


A sensible meal contains the right number of calories and 
also the right proportion of carbohydrate, protein, and fat. 


Here is a menu for a day suitable for a boy 11 yr. old: 


eo ceEs Kinps oF CALORIES 
: BREAKFAST Protein Fat Carbohydrate 
Banana. . . See LOO a5 6 89 
Shredded Wheat Biscuit ee LOO 13 5) 82 
Glass of Mille) oe =e LOO) 31 83 46 
Bread seae Tika wea en eee OO 14 6 80 
Butters 4. ai soi Oe oe 1 99 oe 
LUNCHEON 
Cup of Bean Soup . . . . 200 30 90 80 
renchorvol lsu ale pine OO) 24 16 160 
Buttenie. he to eae oe L00 1 99 — 
Cup Custard? 903 2a. .ceoeoue 51 117 132 
DINNER 
Beef Loaf . . Bes ema (OC) 80 120 — 
Baked White pores eee LOU 11 1 88 
Canned Peas . . se cle a0 4 95 
Lettuce, French Dressing . 2 3100 1 95: 5 4 
Bread’ 2°. =. ee 5 gO 14 6 80 
Butter . . 100 1 99 — 
Baked Apple, Whipped Cream 200 2 62 136 
Gingerbread 100 12 1 87 


See the footnote about 100-calorie portions on page 385. 


Exercises 


1. Find the number of calories in each meal and the total 
calories for the day on the above menu. 


2. How many calories in each meal are protein calories? 
How many are fat? How many are carbohydrate? 


3. Find the number of each kind of calorie in the total day’s 
menu and what per cent each is of the total calories for the day. 


J 
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EATING THE RIGHT AMOUNT OF PROTEIN 


In a well-balanced menu, from 10% to 15% of the total 
calories for the day are protein. Hence a day’s menu of 2200 
calories should contain from 220 to 330 protein calories. 

1. In the menu on page 384, do the total calories for the day 
include the right per cent of protein? (See ex. 3, page 384.) 

2. Suppose these were added to the menu on page 384: 


Total Calories Protein Calories 
BREAKFAST: 2 Eggs 150 54 
LuncHEon: 2 Lamb Chops 200 80 
DINNER: 3 Crackers 50 5 
Cheese 100 PAS 


What would then be the total number of calories consumed 
during the day? How many of these would be protein? Is the 
per cent of protein more or less than it should be? by how much? 


Selecting School Lunches 


Below is a list of foods served in a school lunchroom. Select 
five different luncheons, each having at least one article from 
each group and a total of from 750 to 900 calories. Let each 
luncheon have the right per cent of protein. 


Group 1 Total Protein Grour 2 oat” Protein 
Cream of Celery Soup 200 22 CoCOa. =... +200) 60 
Split PeaSoup .-. 167 44 Dailies Si 160. ia 3k 
Macaroni and Cheese 200 34 Group 3 
Baked Beans . . . 300 63 Orange. . . 100 rs 
Lentil Meat Loaf. . 200 56 Rice pudding. 200 32 
Scalloped Potatoes . 160 14 Brown Betty. 200 6 
Reo Saladin... 3 2 200°" 35 Chocolate Bar 250 18 
Bread and Butter. . 200 15 Ice Cream . 200 12 


Note. In making menus, tables are often used giving 100-calorie por- 
tions of each food, thus making it easy to select portions of 100, 200, or 
200 calories each, as in the items above and on page 384. 
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HOW MANY CALORIES DO YOU NEED? 


The amount of food you need each day depends on your 
weight and age and on how you spend your time. An active 
child 12 yr. of age needs 32 calories a day for every pound of 
his weight; hence a child 12 yr. old and weighing 78 Ib. needs 
3278 calories, or 2496 calories a day. 


The table at the right gives the Pah tly Caton 
average number of calories which ito 2 43 
children of different ages need per 3 to 5 38 
day for every pound of their A to a a 

‘ = to 
weight. To find how many calo vee O7 


ries a day a child needs, multiply 
his weight by the average number of calories for a child of his age. 


Exercises 

1. What is your weight and age? Then how many calories a 
day do you need? 

2. Billie is 6 yr. old. How many calories a:day should he 
have if he weighs 40 Ib.? if he weighs 44 lb.? 48 Ib.? 50 Ib.? 

Tell how many calories a day these children need: 
. Doris, who is 13 yr. old and weighs 89 lb. 
. Joseph, who is 7 yr. old and weighs 54 lb. 
. George, who is 14 yr. old and weighs 94 Ib. 
. Evelyn, who is 16 yr. old and weighs 104 lb. 


7. Ann is 12 yr. old and weighs 84 lb. She has 450 calories 
for breakfast, 790 calories for lunch, and 900 calories for dinner. 
How many calories less than she needs has she? 


Oo oO rm 


8. Has the menu on page 384 enough calories for you? 

9. How many calories (see pages 382 and 383) are there 
in a pound of spinach? in a pound of bread? in a pound of 
butter? Why is it impossible for a person to live on spinach 
alone? Why do people eat so much bread and butter? © ~ 
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QUESTIONS FOR REVIEW 


1. A man in Galveston who has no checking account wishes 
to send $75 to some one in Detroit. Name two forms in which 
he can send the money safely. 


2. How is a commercial bank paid for the trouble and work 
of letting its depositors have chécking accounts? 

3. Mr. tail lends $500 to a friend at 4% simple interest, 
payable quarterly. What should he do with each payment of 
interest on this loan to make his money earn the equivalent of 
compound interest ? 


4. Why is a large factory or a railroad usually owned by a 
corporation rather than by an individual? 

5. Mrs. Reed has $2240 in the savings bank at 44% com- 
pound interest. A friend advises her to use the money to buy 
stocks with a par value of $100 which are selling at 383 with few 
prospects ahead. What advice would you give her? Why? 

6. If you buy a 4% bond at 94 and keep it until it matures, 
will your investment earn more or less, in all, than 4% a year? 
Give reasons for your answer. 

7. Mr. Gregg is 36 yr. old and married and earns $40 a 
week. What kind of life insurance policy should he purchase? 

8. The fire insurance rate on the Red Brook Mountain 
House, a frame structure 4 mi. from the village of Red Brook, 
is $2.29 per $100. The rate on Mr. Gray’s brick dwelling in 
St. Louis is $.28 per $100. Explain the difference in rates. 


9. The actual values of the property in East Milton and in 
West Milton are about the same, but the assessed valuation 
of East Milton is only 75% of that of West Milton. If both 
towns must raise about the same amount for their expenses, 
which will have the higher tax rate? 

10. In what ways is the metric system easier to compute 
with than our system of measures? 


/ 
} 
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REVIEW OF MEASUREMENTS 


1. An outdoor swimming pool is 80 ft. long and 50 ft. wide. 
The water is 4 ft. deep at one end and 8 ft. deep at the other end. 
How much does it cost to fill this pool if the water company 
charges 30¢ per 100 cu. ft. for water? 

2. Mr. Knox is building a cylindrical tank with a diameter 
of 30 in. He wishes it to hold 75 gal. when filled to within 1 in. 
of the top. How many inches high shall he make the tank? 


38. A marble monument consists of a ball 4 ft. in diameter 

~ on top of a cylindrical column 343 ft. in diameter and 21 ft. 

high. The column stands on a base which is a rectangular 

solid 12 ft. square and 3 ft. deep. Draw to scale a side view of 

the monument. If 1 cu. ft. of marble weighs 168 lb., what is 
the weight of the monument in pounds? in tons? 


Find the curved surfaces and the volumes of cylinders whose 
heights (h) and radu (r) are as follows: 


4° h'= 14 in., r = 6 in. 7 h= 5t ft. r = 14 ft. 

6: hoped in. f= Gin. 8. h = 62 ft., r = 34 ft. 

Gh= 20, r= 5in. 9. h=5.6ft., r= 14 ft. 
Vi /Find the volumes of the following pyramids: 

AREA OF Base HEIGHT AREA OF, BasH HEIGHT 
10. 9 sq. in. 5 in. 13. Co3k sq, ft. 8 ft. 
11. 13 sq. in. 7 in. 14. 16.5 sq. ft. 3.5 ft. 
12. 18 sq. in. 54 in. 15. 29.3 sq. ft. Sit 

Find the volumes of the following cones: 

Rapius or Base HeEIcuHrT Ravrvus or Base Heteur 
16. 4 ft. 14 ft. 18. 43 in. 16 in. 
17. 0.7 ft. 2.9 tt. 19-91 yd. 18.5 yd. 


Find the areas and the volumes of spheres having these radii: 
20. 21 ft. 21. 32in. 22 10h yd. 23l-7-7 ft. 24. 3.5 ft. 


4 


12 months (mo.) 


16 ounces (0z.) 


TABLES FOR 


Linear Measure 
12 inches (in.) = 1 foot (ft.) 


3 feet = 1 yard (yd.) 

1€4 feet ; 
ee ae) = 1 rod (rd.) 
5280 feet 2 7 

or 320 Sig tee) 


REFERENCE 


Square Measure 


1 square foot 


144 square(sq.)inches 
9 square feet = 1 square yard 
304 square yards = 1 square rod 
43,560 square feet 
or 160 square rods } 
640 acres = 1 square mile 


= 1 acre (A.) 


Cubic Measure 


1728 cubic jaches (cu. in.) = 1 cubic foot (cu. ft.) 
27 cubic feet = 1 cubic yard (cu. yd.) 


Liquid Measure 


4 gills (gi.) = 1 pint (pt.) 
2 pints 1 quart (qt.) 
4 quarts = i gallon (gal.) 


Time 
60 seconds (sec.) = 1 minute (min.) 
60 minutes = 1 hour (hr.) 
24 hours = 1 day (da.) 
7 days = 1 week (wk.) 


or 365 ay, mS Lyear (e+) 


366 days = 1 leap year 
100 years = 1 century 


Weight 

1 pound (1b.) 

100 pounds = 1 hundredweight 
(cwt.) 

1 ton (T.) 


I 


ll 


2000 pounds 


Dry Measure 
2 pints (pt.) = 1 quart (qt.) 


8 quarts = 1 peck (pk.) 
4 pecks = 1 bushel (bu.) 
Calendar 


Thirty days have September, 
April, June, and November ; 

All the rest have thirty-one, 
Except the second month alone, 
To which we twenty-eight assign 
Till leap year gives it twenty-nine. 


‘Angles and Arcs 


60 seconds (’’) = 1 minute (’) 
60 minutes = 1 degree (°) 
360 degrees = 1 circumference 


~ 
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Counting Articles 


12 units = 1 dozen (doz.) 
12 doz. or 144 units = 1 gross 


20 units = 1 score 


1 bushel = { 


1 gallon 


1 barrel = 313 gal. 
1 barrel flour = 196 lb. 


about 2150 cu. in. 
or about 14 cu. ft. 
1 cubic foot = about 0.8 bu. 

231 cu. in. 

1 cubic foot = about 7% gal. 


Useful Equivalents 


24 folded sheets 
or 25 unfolded sheets 


Counting Paper 


\ = 1 quire 


20 quires 1 ream 


1 ton hard coal = about 35 cu. ft. 
1 ton soft coal = about 42 cu. ft. 
1 long ton = 2240 lb. ; 

1 cord of wood = 128 cu. ft. 
1 cu. ft. water = about 624 Ib. 


1 cu. ft. ice = about 572 lb. 


Weight per Bushel 


x = 3.1416, or 3} 


The legal weights per bushel are not the same throughout the country. The 
following weights per bushel, however, are accepted in many states. 


Apples .. . 481b. 
Barley. is i 3 48h: 
Beans ete GOR io: 
Buckwheat , , 48 lb. 


1 meter = 39.37 in. or 1.1 yd. 


1 kilometer = 0.6 mi. 
1 liter = { 
1 kilogram = 2.2 lb. 


1.06 liquid qt. 
0.91 dry at. 


Clover seed . . 60 1b. 
(shelled) . 56 1b. 
| \Corn (on cob) . 70-Jb. 
en 32 Ib. 


Metric Equivalents 


Peas») ig sna Pe OOlbe 
Rotatoes-(Irish) 60 Ib. 
Rye: -"." eo Onl be 
Wheat . . . 60lb 


1 yard = 0.914 meter 

1 mile 

1 dry quart = 1.10 liter 

1 liquid quart = 0.95 liter 


1.609 kilometer 


1 pound = 0.454 kilogram 


For metric tables of length, capacity, and weight, see pages 376, 379, and 380. 
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sight 213 
Dry measure 247, 248 
Duties 320, 321 
Electricity, measuring 35, 38-40 
Equations 324-346 
Equivalents . _. 245-248, 378 
Estimating answers . . ols 
184, 368, 369 

Face, of note 132 
of policy . - 302, 307 
Formulas 5). —sy.01 58) 1595 164; 
165, 168, 174, 176, 238, 

241-248, 256, 260-265 

as equations . . 340-346, 374 


Fractions, common . . . 23-29 
improvement testsin. . 29, 85, 
125, 197, 237, 305 
reduction of soe RO 
Gas, measuring ... . 41, 42 
| Geometric constructions . 136-154 
Gramoe ee 1 .. lcs, OO 
Graphs, bar. . = = =8/—957896 
circle . . 155-157, 202, 322, 323 
line. . . 5, 6, 9, 10, 87, 96-98 
Height ~)". <2... 103 1GomIGS: 
238, 254, 256, 260-263 
Hemisphere. . . . 264 
Hexagon...) << « us = ono eee 
Elypotenuse::, "yan eee oue 
Improvement tests 
in decimals . . 48, 135, 215, 355 
in fractions . . .- 29,-85, 125, 
197, 237, 305 
in percentage . . 171, 253, 375 


in whole numbers . 3, 13, 21, 65, 
105, 151, 185, 227, 267, 279, 337 


keeping recordsin. . . . 5-10 
SCOLING 9aes rsnennes wie, ¥A-9 
taking S cs 35%. t 2, 12, 28 
Indorsement .. . 129, 207, 209 
Inscribing figures . . 143, 144, 149 
Installment buying . . 228-232 
Insurance, fire. . . . 302-304 
life’ 09. > oy ae ee a eUGrols 
Interest, accrued . . . . . 296 
by 6% method . . 115, 116, 217 
compound . 120-124, 273-284 
Cre 5 ¢ i eens, 
in installment buying . 228-236 
simple... ss 2 OTS 
126, 217-236, 283 

tables <8 us 4) a. 2108274 280 
Invoice” .2 55 =. suns. eee = a) 
Kilogram—-, 1 48/." Sans 80 
Kilowatt hour. . .. . . 35 


Lateral area (see Area) 


INDEX 


Life insurance . . . . 
Line graphs . 5, 6, 9, 10, 87, 96-98 
Lineal foot . J) by 
Liquid measure 245, 246 
List price. . eee 203 
Loans. 132-134, 217-226, 229-236 

299-301, 311, 312 


Lumber measure . i 249-252 
Margin 79 
Market value 288 
Maturity, day of . . 224 
mayield to, +... . 298 
Measures (see Tables) 

Median score . 1, 7-10 
Meters, reading 38-41 
Metric system . . 376-380 
Money order eg. Als) 
Mortgage <z7.5 5. . . 234, 236 
Multiplication, by 10, 100, 

1000 . ‘ier 5 BY 
checking . : 16-18 
improvement tests in . 21, 65, 105, 

151, 227, 267, 279 

of decimals gen 5 a) 
of whole numbers . 16-19 
short cuts in . 33 
Net amount of bill P 
Net price 68, 69, 203 
Net proceeds . 67, 198 
Notes, collateral 222 
demand pee ec eles 
promissory . 182-134, 221 
Overhead expenses . 79, 199 
Par value 285, 286, 288, 295 
Parallel lines . 139, 163 
Parallelogram 163, 164, 238, 239 
Per cents, finding . 46-58, 


181-186, 193, 194 


fractions equivalent to 48, 

49, 184 
large 54-56, 63, 194 
smaller than 1% . 193 


. 
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306-313 | Percentage 


applications of 66-84, 86, 99, . 
107-126, 198-206, 217-236 
comparing numbers in 60-63, 
181-182, 187-192, 195, 196 
equation in . 3838, 339, 346 


estimating answersin. . 51, 184 
finding the whole in . 64, 181 
improvement tests in . 5 leak 

253, 375 


language of 44, 45, 52, 56, 57, 195 


short cuts . 48-50 
Perpendicular lines 136, 137 
Pi (ar) . 174, 241 
Policy, insurance . lel eeo02: 

307, 308, 311 
Postal savings . a OX 
Premium . 302, 311 
Principal . : OT 
Prism . 3 ; 243, 254, 255 
Problems, for completion . 104 

solving . . 101-106, 334-339 
Problems about 

Automobiles . . 58, 117 

Baseball 188-190 

Boats . 268, 269 

Buying homes 233-236, 

300, 301 

Camping . . 25; 270 

Cooking 5s 

Electricity . 385-40 

Farms . vem LES LO! 

205, 206, 258, 259 

Foods . 382-386 

Gardens 343 

Government receipts and 

expenses 191, 316, 322, 323 

Household expenses 35-42 

Installment buying 228-232 

Investments. . . 283, 291, 

292, 296, 297, 301 

Kites te) 

Maps "364, 365 

Radio eS 72 

Savings . 63, "120-126, 276-284 
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Problems about 
Sewing 
Shopping . 


Silos 
Sports . 


INDEX 


Wee; 

" 26, 47, 68, 

70, 162, 183 

. S35 1256; 259 
_ 167, 170, 182, 


1o3-190, 359, 377 


Stores . 
Thrift . 


- (a-2EL 


" 47, 63, 183, 231, 


232, 276-278, 281-24, 301 


Proceeds, net 2 ey OLS 
of note ~ : . . 133, 184, 221 
Profit and loss . . . 78-84, 
186, 199-202 

Promissory note ela 
134, 221, 224 

Proportion 351-360 
Protractor 152, 153 
Pyramid . 261, 262 
Pythagorean Theorem 371 
Radius . 141, 172, 264 
Rate, of commission . . 66, 198 
of interest, . 107, 226, 229 
of taxation , 9314 
Ration= 6 9s 4 peg Soe todo 
Rectangle  . 1386, 158-162, 238, 239 


Rectangular solids 
Reviews . 


243, 344 


99, 100, 179, 180, 


238, 271, 272, 346, 381-388 


Right angle . 
Round numbers 


’ Sales dollar . 
Savings banks . 
Scale drawing . 
Short cuts 
Similar figures . 
Simple interest . 


Slant height 
Sphere 

Square Sexe 
Square measure . 
Square root. . . 


© WS6N187 2147 
191 

Bore & Steno 
_ 120-124, 273 
Je) t361~368 
. 33, 34, 48-50 
356-360 

. 107-116, 126, 
217-236, 283 
G9 

: 264-266 
. 136, 158-161 
oo) lel 
. . 866-374 


Wattihoureaacae mee 


Squares of numbers . Nan 1593 
242, 366, 367 
Stock exchange . 288 
Stocks and bonds . 285-298 
Subtraction, checking 12 
improvement tests in . 13, 65, 
105; 1519 185, 227; 2675279) aa 
of whole numbers . 12-15 
Tables 
angles and arcs . 389 
calories . 382, 383, 386 
compound interest . 274, 280, 284 
cubic measure 244, 389 
dry measure. . . . 247,389 
equivalents 245, 247, 378, 390 
life insurance . 807, 309, 311 
linear measure 389 
_liquid measure . . . .245, 389 
metric measure. . 376, 378-380 
square measure . - 161, 389 
squares of numbers 367 
simple interest . 219 
time 389 
weight . 389 
Tariff . 320 
Taxes <a. . 314-322 
Time bet wéen dates 5 . 111,218 
‘Trade acceptances peazZoyeee 
Trade discount 47, 71-77, 203, 204 
Trapezoid 168-170, 238, 240 
Triangles, area of . . -165-167, 
238, 240, 343 
equilateral . 148, 145 
right . 871-374 
similar . . 8356-360 
Vertex : . 147, 261, 263 
Volume, of cone : soo e263. 
. of cylinder P 256-259, 345 
of prism 254, 255 
of pyramid Bad PAG! 
of rectangular solid . 248, 344 
of sphere} .. 5... .: 6..265;,266 
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ANSWERS TO 
STRAYER-UPTON ARITHMETICS 
HIGHER GRADES 


Page 3. — See page xxviii. 

Page 12.—1. 3081. 2. 6727. 3. 1801. 4. 697. & 2593. 
Ge SO2se) Tem 10S7. 8: O996.-0.8, ~ 112.540, 5378, 

Page 13. — See page xxviii. 


Page 14. — 1. 2133 stamps. 2. $21.65. 3. 29 ror 
4. $172.15. 5. $2.82. 6. 1209 mi. 7. 129 mi.; 256 mi. 
tiem, ;  OSsanios 105 mi. 


Page 16. — 1. 41,174. 2. 279,672. 3. 171,962. 
4, 1,203,935. 6. 2,593,716. 
Page 17. —-1. 1,200,472. 2. 406,016. 3. 1,621,257. 


4, 2,701,062. 6. 12,522,672. 6. Arthur. 


Page 18.--1. 279,464. 2. 246,213. 3. 424,096. 4. 297,774. 
5. 323,180. 6. 204, 215. 7. Correct. 8. Wrong; correct 
ans., 4770, 9. Wrong: correct ans., 236,076. 10. Correct. 


Page 19. —1. 175 hr.; $43.75. 2. 270 plants. 3. 2016 mi. 
4. 1512 mi. 5. 5280 ft.; 63,360 in. 6. $176. 7. $84.60. 
8. 360 chocolate creams; $6. 9. $210. 10. 260,280 sq. mi. 
11. $276. 


Page 20. —1. 138. 2. 19344. 3. 24614. 4, 258333. 
5. 247. 6. 18438. 7. 34538. 8. 45148. 9. Frank. 

Page 21. — See page xxviii. 

Page 22.— 1. $.15. 2. 93; 89; 87. 3. 28mi. 4. 17} mi. 
5. 5mo. 6. $30. 7%. Skhr. 8. 18 yd.; 648in. 9. 13 times. 
10. $3.75. 11. He must measure off the length of the rope 
24 times. 12. 8 times. 


Page 24.— 1. $.54. 2. To serve 5 persons: 2 cups water, 
% cup sugar, 1 cup boiling water, 6 mint sprigs, } cup straw- 
berry juice, 4 cup raspberry juice, juice of 4 lemons. To serve 
15 persons: 6 cups water, 2¢ cups sugar, 3 cups boiling water, 
18 mint sprigs, 14 cups strawberry juice, 14 cups raspberry 
juice, juice of 12 lemons. To serve 25 persons: 10 cups water, 
3% cups sugar, 5 cups boiling water, 30 mint sprigs, 23 cups 
strawberry juice, 2} cups raspberry juice, juice of 20 lemons. 
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Page 24 (continued). — 3. For 36 cookies: $ cup butter, } cup 
sugar, $ cup raisins, 1$ cups flour, 1} tsp. vanilla. For 48 cookies : 
1 cup butter, 3 cup sugar, } cup raisins, 14 cups flour, 2 tsp. vanilla. 
4. $.38. 


Page 25.— 1. 8 yd.; $8.80. 2. 180 oz., or 11} Ib. 
8. 9 boards. 4 144sq.ft. 5. 6qt.; $3.20. 6. 130 ft. 


Page 26. — 2. 4 yd. = 18 in.; $ yd. = 223 in.; # 
%yd. = 3l¢in.; Lyd. = 36in:;- 3. Zyd.. 4.4 yd. : 
6: 4yd. T. B yd. “8. Byd.. 9.4. yd. 10. § yd: - Tie ye 
13...1}ydi. (14. ieeyds- SIS yds 16. iby... Lia 
18. 18 yd. 19. ld yd. 20. 3h yd. 21. 58 yd. 


Page 27.— 1. 78in.; 3 yd. 2. ¢ yd. 3. 3% yd.; $2.82. 
4, 34 yd.: $79. 80 48 yd. :.$2.00,  Golgyd. 7. Syd 


Page 29. — See page xxviii. 


Page 30.— 1. .05463. 2. 53.795. - 3. 70.704. 4. 29,000. 
§...2185. 6. 2:13. T2261) S.648.7%.. 9552.35.55 LO 
11, 27.615. © 243. 28a 0Gar a 18, Bo 200 e 1629.53, : 


Page 31.— 2. 1438. 3. 444. 4 .3875. 6. .571. 6. .938. 
Tong 644g 8. .417.. 9. ..563. “108.625.5511. .156.. SI aSso re 
13. .369. 


2. 43:8. 3. .0513. 4. 5:41. 6.96140, 6. 31,900. oT.) Sse 
8. .0812. 9. 40.9. 10. 5.32. 11. 4.93. 12. .0254. 
13. 410. 


Page 32.— 1. 430. 2. 580. 3. 54. 4. 2050. 65. 987. 
6. 5000. 7. 340. 8. 6620. 9. 63. LOU 9: 11. 4440. 
12. 7500. 13. 600. 14. 2660. 15. 5625, 


2. 57. 8 8:89. :. 4,106.0. ~ 6... 2258. ..6...49. 7. 202m 
8. .87.. 9. .0432. 10. 4008. 11. (66. 125.0045 ~ 13;) 207033 


Page 33. —1. 310. 2. 485. 3. 1800. 4. 2400. °5. 2600. 
6. 700. 7. 10,200. 8. 18,850. 9. 79,000. 10. 120,000. 
11. 92874. 12. 19,000. 13. 12,235. 14. 18,475. 15. 66,200. 
16. 12,100. 17. 45,000. 18. 61,000. 


Page 34. —.3. 6. 4. 52. 6.85.6. 76. 56. 7. 26° 8.973.41 
9. 36.4. 10. 24., 11,:60.16. 12. 121.2, 18. 38. 14) 204.08. 


1. 330. 2. 550. 8. 370; 4. 8300;~._ 5.° 21,500. 6. 8700: 
7. 7.64, — :8.''70,000/8) ,94099,.8) 108 4565 ott enoeos 
12. 480. 13. 204. 14. 2800. 15. .01. 16. .0624. 17. 6.4. 
18. 880,000. 


Page 35.—1. 40 watt hours; 120 watt hours; 160 watt hours; 
100 watt hours. 2 In 1 hr.: 15 watt hours; 25 watt hours; ~ 
50 watt hours; 60 watt hours. In 5 hr,: 75 watt hours; 

8. U. AR.—H. G. 
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125 watt hours; 250 watt hours; 300 watt hours. In 74 hr.: 
112} watt hours; 187} watt hours; 375 watt hours; 450 watt . 
hours. In 12 hr. 30 min.:: 1873 watt hours; 312} watt hours; 
625 watt hours; 750 watt hours, 3. 1200 watt hours; 
1.2 K.W.H. 4. 1.5 K.w.H.; 1.68 K.W.H. ; 1.92 K.w.H. ; 
4.68 K.w.H.; 1K.w.H. 6. .015 K.w.u., .025 K.w.u., .05 K.w.H., 
06 k.w.H.; 09 K.w.H., .15K.wW.H, .3K.W.H., .36K.W.H.; 
15 K.W.H., .25 K.W.H., .O K.W.H., .6 K.W.H. 6. 1.23 Kiw.B. ; 
1.845 k.w.H.; 1.025 K.w.H. ; 


ieee oe $4.08. 8. $2.34; $2.61; $3.33. 4. 2.4xK.w.n; 
24g. i. 21¢; 12.6¢; 10.5¢. 6. 54¢.' 7. 14.9¢. 8 10.24. 
8.5¢. | 


1 


Paget. = tas on 2 (14g: 9.76, Bo Mleciticityae . 8e 
cheaper. 4, .7¢. 5. 1.8¢. 6: les) -O¢: 7. 4.6¢; 6.9¢. 


' 8. Flatiron, 3.9¢; toaster, 3.5¢; vacuum cleaner, 1.1¢; fan, .3¢; 


sewing machine, .4¢; stove, 4.6¢. 
Page 38. — 2. 5466 K.w.H., 6673 K.w.H.; 1207 K.w.H. 
Page 39. — 4. 66 K.w.H. 


Page 40.— 2. $7.38. 3. $111.50. es $89.20 ; $124.80; $66.50. 
5. 2086 K.w.H.; $128.30. 


Page 41. — 1. 77,800 cu. ft., - 86,500 cu. ft.; 8700 cu. ft. 
2. 62,000 cu. ft., 663200 cu. ft.; 4200 cu.ft. 3. 75,700 cu. ft., 
79,300 cu. ft.; 3600 cu. ft. 


Page 42. —1. $1.89. 2. $2.94. 3) $105. 4, $2.73. 
eno. +. 6, S861, .. 7.83.08, 9.8, $4.78. "95.6 10.0% 
$4.83; $4.14. 


Page 43. — See pages xxvili and xxix. 


Page 46. — 1. 72. 2. 74. 3. 420. 4. 15. B27: 
6. $24.50. 7. $106.80. 8. $107.83. 9. 47 words. 
10. 17 examples. 11. 230 pupils. 12. Bedford team, 14 games; 


- Cadets, 9 games. 


_ Page 47.—2. $1.29. 3. $.27, $.60, $1.56, $48; $2.91. 
4. $.90, $.42, $.54, $.30; $2.16.' 5. $22.75. 

Taei2. teecdow 20. 420" 4.. 6. 5. 20. OR. Bea (Se Siler 
8. 31.5.1 9) 18. 10. $356. 11. $81.06. 12. $594. 13. $330. 
14. $2660.70. 15. $3199.50. 16. $1683.60. 17. $3619.20. 
18. $1704. ah 1). 70 boys. oa clin ae 39 dogs. 

ats. é girls. ays. 
26. 153 eggs. 27. 169 rugs. 5 day 
‘3.0 R= Ga 


on 
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Page 48. — 2. 16. 3. 45. 4. 54. 5. 45: 6. 728. 7. 85. 
8. $.60. 9. $4.20. 10. $2.50. 11. $6.84. 12. $3.65. 
13. $.95./ 14. $10.32. 16.°$11.13. 16. $2.96. 17. $18.75. 
“18. $9-96. 19. $6.50. 20. 9 examples. 


Page 49. — 4. 7. 5. 959. 6. 50. 7.. 257. 8. 102. 
92°16... 210. 470." If. 120, 12, 2152 13.5230. ~ 16.3495. 
15. $89.35. 16. $24.15. . 17. $490.70. 18. $318.50. 


Page 50.—-1. 17.1. -2 15% ©3. 8949. .4. 42. . 5.9476: 
6. 65. ane 20: 8. $208.50. 9. $31. 10. $468.75. 
11.° $317.07. -12. $19. 13: $13558- 14, $35.55. TOS eaoatoe 
16. $24.80. ino: TBS Slate ieee Osmo, 20. 15%: 
21. Same. 22. &. TS 24. 2. 25. 2. 26. £. 
27. 180 girls; 108 girls. 

2° $2566, BeeSlG9On = 4529519522: 52° $3.84." (6eeShieso 
Shee Sia 8. $.42. 9. $2.16. 10. $4.37. 11. $2.44. 
12. $20.42. “18. $69.94. 14. $237.58. 15. $1.88. 16. $95.41. 


Page 51.— 1. $400; $392. 2. $136; $141.44. 3. $124; 
$128.96. 4. $530; $540.60. 5. $761; $722.95. 6. $938.50; 
$957.27. 7. $4818; $4842.09. 8. $31,500; $31,920. 9. $8150; 
$7824. 10. $46,750; $47,124. 11. $48.16; $52.97. 
12. $181.92; $174.64. 13. $237.72; $233.76. 14. $44.53 ; 
$46.76. 16. $484.82; $487.59. 16. Nearly right. 17. Too 
small. 18. Too large. 19. Too small. 20. Nearly right. 
21. Nearly right. 22. Nearly right. 23. Too small. 


Page 53. — 1. 100%; 15%. 2. 662%. 3. 28%. 4. 80%. 
5. 70% 530%. 6. 44%. 27. 409,, 


Page 54. — 2. 1. 5 ee keys 4. 348. 5. 580. 6.22555 
7. 7840. 8. 980. 9. 100. 10. $1500. 11. $15,000. 
12. $19,160. 13. $58,050. 14. 800% of 55. 15. 200% of 96. 
16. 700% of 32. 17. 800% of $700. 18. 500% of $250. 
19. 400% of $990. 20. 100% of 18 girls. 21. 1000% of 15 boys. 
22. 1200% of 50 pupils. 23. 1600 people. 24. 300% as large. 
25. $4000. 26. $4000; $5000. 


Page'55. — 1.» .89: 2. .43. 3. .09. 4.072 B..1225. 
Gaaeoy To Tope Ba, 2ah0- 9. 10. 10. 11.5. 11. 75%. 
12. 160%. 13. 200%. 14. 175%. 16. 1250%. 16. $891/46. 


17. $684.60. 18. $1470. 19. $600. 20. $4105.50. 
21, . $2392.50. 22. $74.47. 23. $55.61. 24. $779.24. 
25. $89. 26. $360; $660. 

Page 56. —1. 165; 33. 2. 106; 233.20. 3. 82; 369. 


4, 28; 266. 5. 200; 1496. 6. 280; 1075.20. 7. 400; 1876. 
82 32492 9. 320; 483. 10. For 65% more than its cost. 
11. 76%; 6384. . 
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Page 57. — 6. $21,000. 7. $276. 8. $23.75. 9. $17,500. 
10. $1,008,000,000. 11. 22% increase: Philadelphia, 2,224, 060,; 
San Francisco, 618,174; Detroit, 1,212,314; Atlanta, 244, 732. 
15% decrease : Philadelphia, 1 eee 550 ; San Francisco, 430, 695 ; 
Detroit, 844,645; Atlanta, 170,5 


Page 58. — 2. 4,188,349 automobiles. 3. 94%; 444,037 auto- 
mobiles. 4, Pennsylvania, 15,400,000 T.; Ohio, 9, 000, 000 T.; 


Michigan, 3,900,000 T. ; Ulinois, a 800, 000 T. ; New York, 
3,000,000 T. ; Alabama, 2,900, 000 T. 5. United States, 
514, 710, 000 barrels ; Mexico, 158,670,000 barrels ; Russia, 
33, 540, 000 barrels ; Dutch East Indies, 17,415, 000 barrels ; 


Rumania, 12,900, 600 barrels; India, 7,740, 600 barrels. 33.9, : 
29,025, 000 barrels. BSS 0 7: 25.63. 8. 20.93. 9. 30.68. 
10. $41.99. 11. $33.38. 12. $29.93. 13. $162. 14. $175.05. 
1559282.92, - 16; $353.40. 17.) $2215.40, 


Page 59. — 5. cae 3p hr. ; ve he. ; + aba, 6. 5280 ft. ; 


$ mi. 7. ps: a; 3. 8. Alice, 3 $4; Jenny, 3 32; Marie, § 
9. Bull, ¢ e Lucy, ¢; pets 4+; May,#; John, z0- 10. Paris, 3%; 
Berlin, 7; London, 335; Leningrad, 345 ; Madrid, #27; 
Warsaw, ¢r. 


age G0. — 1657020760 8. 80! 4°75" - 5. 20. 6. 29 
7. 92. 8°55. 9. 30. 10. .84; 84%. 11. .28; 28%. 12 .18; 
18%. 18. .45; 45%. 14. .16; 16%. 


Page 61.— 1. 888. 2. 64. 3. 224. 4. 7%. 5. 15%. 
6. 444. 7. 5k. 8.".8: 9. 314. 10. 18. 11. 32. 
12.25. 13. OF. 14. 734. 15. 724. 16. 54. 17. Frank, 
80%; Alice, 95%; Mollie, 974%. 


Page 62. —- 2. Roger, 14 lb., 20%; Anna, 22 lb., 834%; Alice, 
18 Ib., 25%; Will, 31 lb., 414%; Grace, 5 Ib. 64% : ohn. IB be 
183%; Isaac, 12 1b., 15%; Ralph, 22 Ib., 220, : Mary, 1odbs 
PST oF Will; Will; Grace. 


1. Dover, 5% ; yeerood, 15%; Lincoln, 28% ; Harrison, 147%. 
2. $1000; 25%). 3. 25% ine. 4. 162% dec. 5. 56% i ine. 
6. 462% dec. Les WAGE ONO 8. 28% inc. 


Page 63. — 3. Agnes, ‘75% inc. ; Laura, 284% dec. ; Sarah, 623% 
dec. ; May, 1334% ine. Anne, 100% inc.; Rae, 1% ine.; Leah, 
162% ine. Josie, 50% ine. ; Doris, 33% dec. ; John, 200% ine. ; 
Louis, 400% i inc.; Fred, 75% dec. ; Dan, 50% inc. ; Bob, 150% ine. ; 
Alvin, 95% dec. ; Bill, 300% i ine. ; ’ Jacob, 500% i ine. : Carl, 75% ine. 
4. $420; $483; ” $63; 15%: 5. $291; 97%. 
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Page 64.—1. $2400. 2. Mr. Curt, $2000; Mr. Steel, $300; 
Mr. Voss, $5000. 3.2200: 4. 400. 5. 3800. 6. 9100. 
7. 900.-.. 8s 500%, 49725. 10. 100. 11. =300:— 11227600: 
13. 450. 14. 21. 16. $300. 16. $800. 17. 50 hits. 


Page 65. — See page xxix. 


Page 66. — 1. $5.40. 2. $148.75. 3. $18.50; $23.80; 
$20.20; $17.25. 4. $16. 5, $8.40. 6. $24.33. 7. $110.40. 
8. $93. 9. $14.10. =~ 70. $92.20. 11. $166.50. 12. $100. 
13. $28. 14. $266. 15. $51.33. 16. $1.49. 17. $3.17. 
18. $14.09. 19. $36.26. 20. $11.70. 21. $8.23. 22. $17.60. 


Page 67.— 1. $240; $2760. 2. $182, $2618; $559, $8041; 
$1124.50, $16,175.50 ; $67.60, $972.40 ; $1257.36, $18,086.64. 


3. $18; $282. 4. $45.80; $870.20. 5. $9.75; $120.25. 
6. $46.60; $186.40. 7. $483; $322. 8. $96.80; $145.20. 
9. $110.70; $504.30. 10. $1.20; $118.80. 11. $4.35; 


$285.65. 12. $122.50; $367.50. 13. $203; $377. 14. $502.70; 
$441,830. ~155 $255;°$510. 16. $27.13; $189.87. — IT. Sloe 
$80.99. 18. $2.54; $61.01. 19. $3.58; $32.17. 20. $8.59 ; 
$34.36. 21. $18.75; $31.25. 22. $56.74; $28.37. 23. $6.05; 
$30.25. 24. Earnings in 1923, $1623.60; in 1924, $2371.95; 
in 1925, $1926; in 1926, $4367.88; in 1927, $5796; in 1928, 
$4510.80 ; total for 6 yr., $20,596.23. Net proceeds in 1923, 
$16,416.40; - in 1924, $23,983.05; in 1925, $19,474; in 1926, 
$44,164.12; in 1927, $58,604; in 1928, $45,609.20. 


Page 68.—2. $1. 8. $4.50. 6. $.72. 6. $4.58. 7. $2.52. 
8. $1.40. 9. $2.17. 10. $7.84. 11. $4.25. 12. $4.50. 
13. $.80. 14. $1.50. 15. $7.87. 16. $1.33. 


Page 69. — 1. 88%; 90%; 70%; 55%; 50%; 75%. 2 $27.60. 
So pOde 45 $528). Fs Go9b eon toll, Voopl4cm Camano 
9. $407. 10. $812.60. Lion LAE S20 7m 13. $493.50. 
14, $529.33. 15. $387.50. 16. $719.01. 17. $419.50. 
18. $526.68. 19. $682.95. 20. $487.65. 21. $4385. 
a $O9G.64. Bd. eo Palin 24h. Os see eben filly Oe 


Page 70.— 1. The rate of discount on the first watch is 5% 
greater. 2. The rate of discount on the second coat is 54% 
greater. 3. The rate of discount on the second car is 1% greater. 
4. The rate of discount on the second pen is 34% greater. 5. The 
rate of discount on the first lamp is 19,3;% greater. 6. 24%. 
7. Murray’s. 8. 15%. 9 380%; 25%. 

8. U. AR. —H. @. 
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Page 72. ——1. $115.50. 2. $38.25. 3. $38; $57. 
4. $142.80. 5. $93.94; $5.64. 6. 60%; $10.56. 7. $56:. 
35%. 8. $72. 9. $33.75. 10. $746.30. 11. $175! 12. $58 
13. $407.50. 14. $143.90. 15. $227.90. 16. $167.04. 


Page 73. —1. $482. 2. $504. 3. $346.87. 4. $48.10. 
5. $457.85. 6. $102.81. 7. $266.36. 8. $353.78. 
9. Mr. Marr, $13.44; Mr. Nye, $12; a discount of 50%. 


Page 74. —1. $432.25. 2. $398.29. 3. $182.40. 4.° $425.32. 
5. $445.50. 6. $185. 7. $680.17. 8. $367.56. 9. $124.35. 
10. $693.36. 11. $506.73. 12. $533.14. 13. Wilson, $923.40; 
Benson, $810; National, $957.60. 


Page 76. — Net amount, $131.19. 


Page 77. — 1. $80.75. 2. $49.43. 3. $317.57. 4. $182.57. 
5. $267.10. 6. $441.67. 7. $257.25. 8. $137.32. 9. $972.56. 


Page 78. — 1. $900; $750; $150; 163%. 2. 80%. 3. 25%. 
4, 123% profit. 5. 262%loss. 6..162%loss. 7. 10% profit. 
8. 20% profit. 9. 23% loss. 10. 15% profit. 11. 334% loss. 
12. 40% profit. 13. 25% profit. 14. 25% profit. 15. 14% loss. 
16. 283% profit. 17. 74% profit. 18. 164% profit. 


Page 79. — 2. $676.80. 3. 12%; 28%. 


Page 80. — 1. $13.50. 2 $26. 3. $75.60. 4. $150. 
5. $498. 6. $15.70. 7. $50.28. 8. $68.77. 9. $434.61. 
10. $585; 24%; 6%. 11. $1246; 30%; 10%. 12. $1185.35; 
40%; 11%. 18. $23.40; 35%; 15%. 14. $111.18; 334%; 12%. 
15. $295.11; 25%; 10%. 


Page 81. — 1. $276. 2. $691.20. 3. $2632.50. 4. $10,584. 
5. $37.93. 6. $256.01. 7. $359.05. 8. $174.36. 9. $445.50. 
10. $1.50; 10%. 


Page 82. —1. $.09. 2. $.30. 3. $.12. 4. $7.50. 5. $67.60. 
6. $46.54. 7. $81.40. 8. $3.83. 9. $8.31. 10. $61.20. 
11. $10; 134%. 12. $16; 20%. 13. $29; 25%. 14. $30; 
8%. 15. $150; 25%. 16. $159; 134%. 17. $.50; 103%,%. 
he 50) ee 


Page 83.— 1. 24%. 2. 27%. 3. 334%. 4. 30%. -5. 53%. 
6. $72: $2.10; $3.18. 

Page 84. — 1. $3. 2. $14. 3. $15. 4, $4.75. 
5. $54. 6. $27. 7. $32.40. 8. $150. 9. $250. 


Page 85. — See page xxix: 
8. U. AR, —H. G. 
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Page 86. —1. $1.68. 2. Newtown, 14,000; Redville, 28,000. 
3. $300. 4. $3.07; $22.53. 5. $147.24. 6. Cost, $17.60; 
expenses, $5.50 ; total sales, $27.50 ; profit, $4.40 ; 16%. 
7. Mr. Lyons; 35% greater. 


Page 99. — 1. Drake, 11% more. 2. $31,490. 3.. 10%: 
4. $31.75. 5. Year before last: $1250, 10%. Last year: $2800, 
14%. 7. Second offer is $3 better. 


Page 100.— 6. 112.5. 7. 92. 8. 378. 9. 288. 10. $18. 
11. $27.90. 12. $55.43. 13. $62.85. 14. $6245. 15. $1000. 
16.. $12,755.40. 17. $16,125. 18. $1179.39. 19. $6694.60. 
20. $276.79. 21. $2411.68. 22. $12,299.39. 23. $20,734.97. 
24. 20%. 26. 30%. 26.. 25%. 27.15%... 28. . 17%. 29: sagas 
30. 85%. 31. 100%. 32. 24%. 33. 140%. 34. 170%. 
35. 102%. 36. 900. 37. 300. 38. 200. 39. 500. 40. 1100. 
41. 1900. 42. 4150. 43. 2300. 


Page 102. — 1. 46¢, 50¢, $17, $18, $19, $20. 2. $3.36. 
3. $1.05; $.65. 4, 4.45 P.M. B. 30, 184. 6. Mr. Green’s 
profit was $2.60 greater. 


Page 105. — See page xxix. 


Page 106. —1. No; 2 passengers. 2. $19.90. 3. $.84. 
4. 8.08am. 56. 4hr.24 min. 6. $121 lost. 


Page 107. — 1. $24. 2. $35. 3. $27. 4. $61.60. 5. $30. 
6. $45. 7. $26.40. 8 $15. 9. $100. 10. $160. 11. $510. 
12. $270. 13. $7.80. 14. $23.70. 15. $42.75. 16. $26.13. 
17. $42.30. 18. $16.80. 19. $11.35. 20. $21.83. 21. $18.55. 
22. $8.13. 23. $55. 24, $222. 25. $318.50. 26. $363. 
~ 27. $112.73. 


Page 108. — 1. $54. 2. $22.40. 3. $49.50. 4. $25.60. 
5. $94.20. 6. $64.40. 7. $310.80. 8. $318. 9. $135. 
10. $63. 11. $58.20. 12. $56.97. 13. $85.50. 14) $142.50. 
15. $34.92. 16. $588. 17. $478.50. 18. $1148.58. 
19. $118.20. 20. $170. 21. $24.21. 22. $84.37. 23. $300. 
24. $114.75. 25. $590. 26. $24. 


Page 109. — 1. $8. 2. $6.88. 3. $10.80. 4. $8.75. 
5. $46.20. 6. $33.33. 7. $114.38. 8 $120. 9. $65.50. 
10. $140. 11. $10. 12. $60. 13. $53.13. 14. $56. 
15. $81.90. 16. $96.88. 17. $81.25. 18. $14.58. 19. $58. 
20. $82.43. 21. $61.25. 22. $11.63. 

Page 110. — 2. $9.12. 


1. $.94. 2. $3. 3. $6.81. 4. $10.39. 5. $7.67. 6. $6.85. 
7. $1.32. 8. $5.88. 9. $132.08. 10. $20.08. 11. $11.33. 
12. $19.88. 13. $7.12. 14. $40.56. 15. $119.64. 16. $155.06. 
17. $11.82. 18. $61.94. 19. $4.79. 
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Page 111. — 1. $5761.67. 2. $63.08. 3. $61.22. 4. $95.89. 
5. 67 yr. 9 mo. 22 da. 


Page 112. — 1. $798. 2. $45. 3. $355. 4. $1170. 
5. $150. 


Page 113. —1. $5.98. 2. $3.82. 3. $8.07. 4. $4.62. 
5. $2.92. 6. $9.08. lsapleli(e 8. $6.62. 9. $18.87. 
10. $13:91. 11. $23.77. 12. $19.06. 18. $17.77. 14. $19.53: 
15. $60.49; $61.33. Latter, $.84 more. 16. $115.64; $117.25. 
Latter, $1.61 more. 17. $176. 05; $178.50. Latter, $2.45 more. 
18. $1215.62; $1232.50. Latter, "$16. 88 more. 19. $1020.08 ; 
$1034.25. ater. $14.17 more. 20. $3698.63; $3750. Latter, 
$51.37 more. 

Page 114. —1. $5. 2. $72. 3. $5.40. 4. $6.25. 5. $22.40. 
6. $17.60. 7 $11.25. 8. $22.50. 9. $14.10. 10. $7. 
11. $17.40. 12. $5.48. 13. $2.25. 1a oi. 20. LS. G1. 20: 
Lb pa.0. - dle 9.15. 

Page 115. — 2. $3.60; $1.80; $.90; $.36. 3. $6; $3; 
$7.50; $1.80. 4. $4.80; $9.60; $7.20; $.96. 


Page 116. — 1._ $3.30. 2. $6.67. 3. $1.94, 4. $12.35. 
5. $4.10. 6. $16.68. 7, $5.50. 8. $37.50. 9. $28.75. 
TO. $9.50. 1. $42.4 - $12.83. 14. $1.17._ apo dk 


16. $5.63. 0. 18. $2.80. 19. $9.38. ‘20. $6.94. 


21, 5.83. 22. $2.89. 23. $2.38. BH $3.09. 25, $2.70, 


$12.57. 

os 117.— 1. $474. 2. $511.16. 3. $224.74. 4. $116.88. 
5. $1320.78. 6. 8.4¢. 7. Mr. Scott’s expense is 4.8¢ per mile 
more. 8. $.13; $8.58. 9. $1.43. 

Page 118. —1. Interest, $9.25; depreciation, $14.80; total loss, 
$24.05. 2. Expenses, $168.24; cost, $192.29. 3. $.20. 4. $4. 
5. $6.50; $3.61. 

Page 119. — 6. $329.50. 7. $321.64. 8. $651.14. 9. $.94. 
10. $9.40. 11. $13.15; $1.75. 12. $1.86. 

Page 121.— 1. $40; $60. 2. At 4% compounded semi- 
annually ; $3.06 more. 3. $109.44. 4. $100; $9.44. 5. 10 yr.: 
B, $700; C, $42.78. 15 yr.: B, $800; C, $105.34. 173 yr.: 
B, $850; C, $149.50. 20 yr.: B, $900; C, $203.46. 25 yr.: 
B, $1000; C, $345. 35 yr.: B, $1200; C, $799.78. 50 yr.: 
B, $1500; C, $2122.32. 

Page 122. —1. $.67. 3. $.33. 

Page 123. — Yes. 

Page 124. — 3. $1.48; $177.60. 

8. U. AR. — H. G. 


Page 125. — See page xxix. 

Page 126. — 2. None. . 3. $10. 

Page 127. — 1. Total, $1056.53. 2. Total, $799.23. 
Page 129. — 3. Total, $491.46. 


Page 131. — 1. $366.28; $353.78. 2. $353.78; $373.78; 
$128.03. 3. $128.03; $128.03; $63.03. 


1. Total, $180.58. 2. $920.08. 4. $858-98. 6. $836.58. 
Page 133. — 2. $7; $693; $700. 3. $1000; $17.50; $982.50. 


4. John Martin; $400; $4.40; $395.60. 5. $447.75; $198; 
$714.12. 

Page 134. — 10. (1) $2.10, $347.90; (2) $10.50, $689.50 ; 
(3) $.80, $479.20; (4) $1.15, $113.85; (5) $2.67, $797.33; 
(6) $7.50, $617.50; (7) $.70, $279.30; (8) $18.75, $1231.25; 
(9) $42.53; $2157.47. 11. More economical to borrow; $2. 
12. $148.12. 13. $322.29. 14. $445.87. 15. $746.87. 
16. $888. 17. $467.08. 18. $542.21. 19. $288.19. 
20. $369.23. 21. » $235.50. 22. $175.87. 23. $842.21. 


24. $394.17. 25. $510.03. 
Page 135. — See pages xxix and°xxx. 
Page 150.— 1. 45°. 2. 60°; 45° 3. 180°. 
Page 151. — See page xxx. 


Page 155. — 1. Autumn, 94°; winter, 140°; spring, 76°; 
summer, 50°. 2. Food, 72°; rent, 90°; clothing, 60°; other 
expenses, 102°; savings, 36°. 


Page 156. — Literary Society, 34, 105°; Art Club, 3%, 75°; 
Parents’ League, 745, 96°; Tennis Club, #5, 24°; Athletic 
Association, +, 60°. 


Page 157. — 1. North America, 160°; Europe, 100°; South 
America, 60°; Asia, 40°. 2. A, 81°; B, 144°; C, 90°; D, 45°. 
3. English, 126°; arithmetic, 108°; history, 72°; geography, 
54°. 4, College, 216°; work, 108°; home, 36°. 5. Third 
grade, 90°; fourth, 75°; fifth, 69°; sixth, 48°; seventh, 42°; 
eighth, 36°. 6. U.§., 219.6°; Europe, 104.4°; all others, 36°. 
7. Japan, 172.8°; China, 75.6°; Italy, 32.4°; rest of world, 
79.2°. 10. Saves 10%. Board, 144°; clothing, 90°; incidentals, 
54°; recreation, 36°; saves, 36°. 


Page 158. — 1. 14 sq. in. 2. 24 sq. ft. 3. 24 sq. ft. 
4, 223sq. yd. 5. 15$sq.in. 6. 1474 sq.ft. 7. 3.055 sq. in. 
8. 79.985 sq. ft. 9. 36.125 sq. ft. 
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Page 159. —2. $18.80. * Be stk 4, 62) sq. ft. 
5. 183 sq. ft. 6. 162 sq. ft. 7. 574 sq. ft. 8. 122 sq. ft. - 
9. 28 sq. ft. 10. 23% sq. ft. : 


Page 160. — 1. $58.80. 2. 14 ft. 3. Yes; 2 strips each 
14 ft. long; 28 ft.; 21 running feet of 12-foot width. 4. $102.48. 
5. 54 patches. 6. $16.20. 7. $175.50. 8. $144. 9. $184.50. 
10. $131.25. 11. $133.60. 12. $232.97. 13. 180 sq. yd. 
14. 53$sq. yd. 15. 128sq. yd. 16. 250sq. yd. 17. 424sq. yd. 
18. 85 sq. yd. 

Page 161. — 2. Rob’s; 1110 sq. ft. 3. 6750 lb., or 33 T. 


4. $262.50. 5. $58.50. 6. .38A. 7. 144. 8 4 9 50. 
10,713. 11.80, © 12.. 32,6070." 13, 160. 14. .7;. 15. 14 gal. 


Page 162. — 1. 4 sq. yd.; Vids we Sdiyas 2. $2; 
$2.40; $3. 3. $3. i. $3; $2. 0" “y. "36-inch linen; $.10. 
Page 164. — 1. 160 sq. ft. 2. Lot A, 16,000 sq. ft.; lot B, 


19,000 sq. ft. 3. 99 sq. ft. 4, 1294 sq. rd. 5. 1064 sq. ft. 
6. 17575 sq. ft. 7. 158 sq. yd. 8. 1442 sq. ft. 


Page 166. — 1. 700sq. ft. 2. Area of end, 736 sq. ft; 14 gal. 
3. 334 sq. rd. 4. 42 sq. in. 5. 60 sq. yd. 6. 240 sq. ft. 
7. 100% sq. ft. 8. 75 sq. yd. th, DD Exes yies 10. 41 sq. ft. 
11. 69 sq. yd. 12. 1024 sq.ft. 13. 874 sq.ft. 14. 1174 sq. ft. 


Page 167. — 1. Dick, 124 sq. ft.; John, 21 sq. ft.; Ralph, 
194 sq. ft.; Harry, 202% sq. ft; Fred, 15 sq. ft.; Paul, 20 sq. ft. ; 
Will, 17% sq. ft.; Earl, 31,8, Sq: ‘ft. 2. 197 sq.ft, 32°88 sqv it. 
4, 725 sq. ft. 6 oi sq. it. 6. 524 sq. ft. 7. 3625 sq. ft. 
8. 35 sq. ft. 


Page 169. — 1. 6600 sq. ft. 2. George’s; 14 sq. ft. 
3. 364 sq. ft. 4. A, 7800 sq. ft; B, 12,400 sq. ft. ; 
C, 18,000 sq. ft. 5. 28 sq. in. 6. 100 sq.ft. 7. 734 sq. ft. 
8. 70 sq.ft. 9. 350sq.ft. 10. 108sq.rd. 11. 399 sq. yd. 
12. 47% sq. ft. 13. 1064 sq. it. 14. 4550 sq. ft. 
15. 9583 sq.ft. 16. 29sq. yd. 17. 90sq.rd. 18. 52sq. yd. 


Page 170.— 1. 6ilsq.in. 2. 8.51b.; 14.8lb. 3. 496 sq. in. 
4, 7.4sq.ft. 6. 14.8 lb. 

Page 171. — See page xxx. 

Page 174. —1. 44 in. 2. 88 in. 3. 132 ft. 4, 220 in. 
6. 157+ ft. 6 119%in. 7. 44 yd. 8. 378 ft. 9. 2% mi.. 
10. 880 yd. 11.21.98; 22. 12. 43.96; 44. 13. 307.72; 308. 
14, 131.88; 132. 15. 65.94; 66. 16. 263.76; 264. 
475°-351.68; 352. 18. 30.772; 30.8. 
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Page 175. —1. Bob; 18$ ft. 2 132 ft.; 565% ft. 3. 660 ft. 


1. 4712 ft.; 23574 ft.; 114 times. 2. 200 ft.; 1574 ft. 
3. 572 ft. 4 264ft. 6. 3018 ft" 6. 3399 ft. . 7. 616 ft. 
8. 528 ft. -9. 6284 ft. 10. 1320 ft. 


Page 176. —1. 3850 sq.ft. 3. Square flower bed is 95 sq. ft. 


larger. 4, 2464 sq. in. 5. 5544 sq. in. - 6. 154 sg. mi. 
7. 28284 sq. ft. 8. 1018? sq. yd. 9. 18,634 sq. yd. 
10. 12,474 sq. in. 11. 3850 sq. ft: 12. 7546 sq. yd. 
13. 60844 sq. ft. 5 

Page 178. — 2. 1810# sq. ft. 3. *9§ sq: ft. 4. Same. 
5. 402? sq. ft. 

Page 179. — 3. Cost, 67%; 241.2? ; overhead, 23%, 82.8° 
profits, 10%, 36°. 4, Discounts, $46.20, $9. 24, $1. 66. 
net amount, $81.50. 5. Saved $3. 6. $11. 90; $838. 10. 
7. $89.42. 

Page 180. — 1. $8. 2. $6.75. 3. 3 4, $1.67. 5. $8.25.- 
6. $.83. 7. $4.17. 8. £375.60, ~~ 9... $20. 10. $90.28. 


gd. S540) 92. $0.44. = 135 $4 8 ié $5. 27. 15. $2.84. 
16; $26.77. 17. $5.16... 18. $6.75" to 236 Ot OO eae 


21. $492. 22. se 56. 23. $2 24. $417.48. 
358075 5 4. 26. $631.68. 27 $353.88. 28. $273.70. 
a0 ia, 30. 41} sq.ft. 81. Besq yd. 32. 22 sq. rd. 
| “33=—TUE sa. yd. 34. 334 sq. rd. Sil sq. 
36. 16.34 soy “Tt... 27: (2.2 54-10. a 63.6q).1t.. oom ft. 
40. 933 s 1. 505.sq. i 42. (38) 314 sq. ft: 
(39) ill a the: (40) nee sq. in. 11) 257% sq. in. 43. 44 in - 
154sq.in. 44. 88ft.; 616sq.ft. 45, He ere 
46. 220 rd.; 3850 sq. rd. AT. 754 yd.; 4527°sq-yd. 
Page 182. — 1. 180 boys. Ds rsye oe 3. 60%. 


4. 18 meets. 5. 200 races. 


1. $23.. 2. 450ft. 3. 85%. 4. $8.37. 5. $68. . 6. $1.65. 
7. $3.96. 8. $408. 9. $3230. 10. 30. 11. 68. 12. $200. 
13. $600. 14. $120. 15. 300. 16. 5650. 17. 223. 18. 32. 


Page 183.—1. $9.75; $55.25. 2 $6.20; $18.60. 3. $.75; 
$.85; $1,60. 4. $1.50; 25%. 5. 20%. 6. 10%. 7. $11.40; 
$26.60. | 8. $1.20; $10.80. 9. $2.80; $11.20. 10. $15: $30. 
11. $12.69; $38.06. 12. $1.79; $16.06. 13. $1.50; $6. 
14. $1.73; $4.02. 15. $14.90; eat 


Page 184. — 1. bee Stee es 2. } 5. eee ; 
&; 3; %. 3. About4; about 30 Bae an may 6000 eae 


5. 2800 pupils; 2816 pupils. 6. 350; 364. 7. 440; 429. ° 
8. 200; 201.6. 9. 91; 86.45. 10. 205 ; 188.6. 11. 144; 
138.24. 12. 91; 87.86. 18. 235; 253.8. 14. 200 ; 202.5. 
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Page 185. — See page XXX. 


Page 186. — 1. .135; $62.10; $51.30; $67.50. 2514600 
Sool 4. 1/40 D. 993,406, 8325, 7. .6283; 8.082! 
OF5-080) 10. .003. 11. .0018. 12. $127.50. 13. $12.75. 
14, $131.75. 165. $13.18. 16.-$24.82. 17. $19.38. 18. $54.31. + 
19. $5.93. 20. $8.70. 21. $16.40. 22. $914.40. 23. $280.50. 
24. $1,271,000. 28. 91,060,000 T.. 


Page 187. —1. 15.7%. 2 43.2%. 3. 62.5%. 4. 75.5%. 
5. 12.5%. 6. 4.8%. 7. 6.7%. 8. 9.5%. 9. 0.3%. 
10. 96.75%. 11. 49.33%. 12. 66.67%. 13. 8.75%. 14. 9.09%. 
15. 6.25%. 16. 23%. 18. 64.3%. 19. 7.5%. 20. 57.3%. 
21. 21.3%. 22. 24.9%. 


Page 188. — 2. Cincinnati, 56.6%; St. Louis, 54.2% ; 
Chicago, 52.1%; Brooklyn, 50%; New York, 48.9%; Boston, 
40%; Philadelphia, 39.8%. 3. Boston, 40%; Philadelphia, 40%. 


Page 189. —1. New York, 65.3%; Cleveland, 56%; 
Philadelphia, 52.04% ; Detroit, 52% ; Washington, 51.1%; 
Chicago, 50.5%; St. Louis, 41.8%; Boston, 30.9%. 2. New 


York, 65.7%; Cleveland, 56.4%; Philadelphia, 51.52%; Detroit, 
51.49%; -Chicago, 51%; Washington, 50.5%; St. Louis, 41.4%; 


Boston, 31.6%. -..—s—_—s3«.._s«~éPittsburgh, 57.4%; St. Louis, 56.5%; 
~—Cimcrnati, 56.0% ; New York, 51.79%; Chicago,-51.75% ; 
Brooklyn, 47.0% ; Boston, 41.2% ; Philadelphia, 38.2%. 
4. Pittsburgh, 58.04%; St. Louis, 57.98%; Cincinnati, 57.1%; 
Chicago, 51.7%; New York, 50%; Brooklyn, 47.1% ; 


Boston, 40.2%; Philadelphia, 37.7%. 


Page 190. — 2. Brown, 34.2%; Donohue, 33.8%; Curler, 
33.25%; - Roush, 33.24%; Williams, 33.16%; Walker, 32.62%; 
Gibson, 32.61%; Goslin, 35.07%; McNulty, 35.14%; Collins, 
34.8%; Welch, 33.7%; Bennett, 33.3%; Simmons, 32.20%; 
Miller, 32.16%. 3. 26.2%. 4. Cincinnati, 29.1%; Pittsburgh, 
28.9% ; Philadelphia, 28.7% ; Chicago, 28.5%; St. Louis, 
28.37% 5 New York, 28.41%; Boston, 28.35% ; Brooklyn, 
2.0%. 8..5%.8%. 6. 73.3%. 


Page 191.— 1. 23.7%. 2. 86%. 3. 41%; 6.1%. 


Page 192. —1. 51.4%. 2. 13.4%; 86.5%. 3. 32.4%; 67.6%. 
4, -78.4%; 21,6%. 6. 17:3% 5 82:7%. CeO n5%: 7. New 
Jersey, New York, Rhode Island; Mississippi. 8. In 1920. 


Page 193. — 1. $.386 a month. 2. $4. 3. $1. 4, $6.30. 
aes O0 mee G 4-20 7. O4550, 9 8) $9.51. 4) 9.°-$.70,- 10. $:72. 
11. $.89. 12. $.98. 13. $33. 14. 0.4%. 15. 50%; same. 
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Page 194. —1. 4. 2. 3.54. 3. +B; £41.15. gi DS 29: 
6. 62. “7. 7.8.) 8) 4.68.>. 92 2.0L SOP ae Ai ee 
12. 305%. 13. 175%. 14. 462%. 15. 1808%. 16. 1005%. 
17. 412%. 18. 193%. 19. 300%. 20. 1500%.. 21. 494 boys. 
22. 300% as great. 23. $1085. 24. $1650. 25. $1031.24. 


26. $1347.36. 27. $633.60. 28. $501.32. 29 O11 oie 
80. $2260.80. ~ . 31. $10,680. 32. $6900. 33. $2745. 
34. $7862.50. 35. $75. 36. $15,750. 

Page 195. — 1. 250%; $6000. 2. 400%; $8. Seen 
5. 200; $500. 6. 60; $1200. 7. $36. 8. 180; $36. 10.: 20%. 
11. 25% increase. 12. 6.3% decrease. 13. 16.1% increase. 
14. 9% decrease. 15. 115% increase. 16. 12.5% increase. 
17. 15.0% decrease. 18. 18.8% increase. 19. 11.4% decrease. 

Page 196. — 4. $18; 60% increase. 5. 7¢; 100% increase. 


6. 64¢; 86.5% decrease. 7. 210 schools; 46.7% increase. 
Page 197. — See page xxx. 


Page 198. — 1. $98. 2. $182. 3. February, $112, $208 ; 
March, $140, $260. 4. $119, $221. 5. $145.25, $269.75. 
6. $131.25, $243.75. 7. $102.55, $190.45. 8. $162.75, $302.25. 
9. $66.50, $123.50. 10. $85.75, $159.25. 11. $161.70, $300.30. 
12. $178.50, $331.50. 18. $4295; $1503.25. 14. 9%. 15. 64%. 
16. 20%. 17. 334%. 18. 45%. 19. 223%. 205259 
21 NS 22s 80% 23.2 15 eeeeooolG: 


Page 199. —1. $411. 2. $180; 40%. 3. $2.50; 20%. 
4. $600; 25%. 5. $650; 25.2%. 6. $324; 27%. 7. $925; 
26.4%. 8. $1895; 33.4%. 9. $1605; 15.3%. 10. $2270; 8.9%. 
11. $9200; 20.1%. 12. $15,000; 23.1%. 18. $10,900; 18.5%. 
14. $600; 5%. 


Page 200. —1. $830; 20%. 2. 24.1%; 12.5%. 3. $410; 
12.5% 5. 25%. 4. $217; 8.7%; 32%. 5. $825; 15%; 20%. 
6. $710; 10.4%; 28.5%. 7. $7430; 16.5%; 22%. 8 $4608: 
8%; 334%. 9. $19,825; 22.6%; 23%. 10. $12,200; 16.7%: 
30%. 11. Overhead, 25% ; profit, 35% ; cost, 40%. Overhead, $.25; 
profit, $.35; cost, $.40. 


Page 201.— 1. $6. 2 $20. 3. $100. 4. $40. 5. $50. 
6. $810. 7. $800. 8. $450. 9. $700. 10. $375. 11. $62.50. 


Page 202. —1. Profit, 15%. 2. Expenses, 28%. 3. Cost, 
40%. 4. $7.06; $14.12; cost. 6. 32%; 38%; former. 7. $40; 
10%; 15%; 75%. 8. $161; 23%; 7%: 70%. 9. $300; 334%; 
10% ; 568%. 10. $66; 15%; 45%; 40%. 11. $72; 16%; 36%; 
48%. 12. $250; 162%; 334%; 50%. 
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Page 203. — 2. $38.76. 3. $168; $672. 4, $553.20, 


$368.80. 5. $47.10; $266.90. 6. $90; $270. 7. $110.40; . 


$165.60. 8. $99.45; $665.55. 9. $42.75; $242.25. 10. $90; 
$450. 11. $62; $434. 12. $208; $416. 13. $11.82; $66.97. 
14, $5.70; $39. 90. 15. $121.35 ; $225.35. 16. $108.24 ; $324.71. 
17. $42. 80; $214.01. 18. Jones ; $.20. 19. Former; $1.20. 


Page 204. — 1. $342. 2. $274.95. 3. $16,074. 
4. $58,101.75. 5. $864. 6. $864. 7. $242.82. 8. $816.34. 
9. $4617. 10. $3724. 


Page 205. — 1. 105.6%. 2. 375.5%. 3. 495.8%. 4. 275%. 
5. 2320 T.; $191,980. 


Page 206. — 1. Nitrate of soda, 300 Ib. nitrogen. Sulfate of am- 
mona, 408 lb. nitrogen. Dried blood, 286 lb. nitrogen. Muriate of 
potash, 1040 lb. potash. Sulfate of. potash, 960 Ib. potash. Kainit, 
260 lb. potash. Acid phosphate, 320 lb--phosphorie acid. Ground 
tone, 60 lb. nitrogen, 480 lb. phosphoric acid. Tankage, 124 lb. 
nitrogen, 220 lb. phosphoric acid. Cottonseed meal, 140 lb. nitrogen, 
50 lb. phosphoric acid, 30 Ib. potash. 2S: 198; $.178; $.203. 
3. Muriate of potash. 


Page 211. — 2. $204.50. 8. $322.70. 


Page 214. — 2. $.27; $274.77. 7. $684.31. 10. Sight draft; 
$812.69. 


Page 215. — See pages xxx and xxxi. 


Page 216.— 1. $2.05. 2. $18.12. 3. $25.15. 4. $62.20. 
5. $80.20. 6. $80.42. 7. $75.20. 8. $11.62. 9.. $1.25. 
10. $2.87. 11. $4.82. 12. $5.22. 13. $20.17. 14. $33.95. 
15. $99.72. 16. $100.22. 17.° $150.40. 18. $100 and $20.12, 
fee $.37 ; $100 and $35.50, fee $.37; $100, $100, and $40.35, 
fee $.62; $76.60, fee $.20. 19. $1.53. 


Page 217.— 1. $2; $2.33; $1.67. 2. $2.10; $2.45; $1.75. 
g. 32, S48 0. 4. $4.32; $5.04; $3.60. 5. $12; 
10. 6. $1.25; $1.46; $1.04. 7. $1.90; $2.22; $1.58. 
8. $5.50; $6.42; $4.58 9. $5.92; $6.91; $4.93. 10. $3.13; 
$3.65; $2.61. 11. $5.50; $6.42; $4.58. 12. $.50; $.58; $.42. 
13. $4.20; $4.90; $3.50. 14. $4.32: $5.04; $3.60. 15. $1.56; 
$1.82; $1.30. 16. $9; $10.50; $7.50. 17. $3.80; $4.43; 
$3.17. 18. $37.20; $43.40; $31. 


Page 218.— 1. 180 da. 2. 139da. 3. 143 da. 4. 168 da. 
5. 146 da. 6. 35 da. 7. 1238 da. 8. 165 da. 9. 73 da. 
10. 43 da. 11, <51 da. 12. 124 da. 13. 60 da.; $.90. 
14. 72 da.; $12. 15. $2.50. 16. $7.35. 17. $4.14. 18. $.50. 
19. $7.15. 20. $7.50. 
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Page 220. — 1. $.67; $1; $1.33; $1.67. 2. $2:°$.1667: 
or $.17; $2.17. 3. $3.65. 4. $2; $.20; $.02; $2.22: $20. 
5a) $560. 260 $27. ete, S100 Sabo os h.05. mel One pe Oe 
11. $3.30. 12. $3.87. 13. $.47. 15. $2.92; $2.08; $3.75. 
16. $1:13;. $3.10. 17. $4.40. 18. $5.58. 19. $2.66. 
20. $2:59. 21. $5:538. 22. $14.85. 8235 $26.92. 924523381042 
25. $4.88. 26. $6.75. 27. $1.23. 28. $6.63. 


Page 221. — 1. $350. 2. $90; $89.10; $90. 3. $3; $597. 
4. $.64; $119.36. 5. $2.76; $177.24. 6. $11.28; $538:723 
7. $14; $1386. 8. $8; $1592. 9. $6.25; $1243.75. 
10. $37.50; $2462.50. 

Page 222. — 2. 46da.; $11.50. 3. $23; $15.50. 


Page 223. — 1. June 9; $378.88. 2. $213.41; $214. 


Page 225. — 1. $485.28. 2. $520.87. 3. $609.10. 
4, $862.75. 5. $1224. 6. $1648. 7. $2006.67. 8. $3771.60. 
9. 36 da.; $3.40; $481.88; $485.28. - 10. $1615.04; $1648. 


11. (6) $604.33; (4) $855.27 ; (5) $1211.96 ; (7) $2003.33 ; 
(8) $3618.22. 12. Aug. 4. 13. $446.62; $450. 14. May 31; 
June 4; Nov. 14; July 30; Nov. 2. 


Page 226. —1. $54; 36%. 2 $72: 6%. 3. $96; 12%. 
4. 10%. 5. 6%. 6. 168%. 7% 40%. 8. 24%. 9. 8%, 
1Os:4890" 11y 30% 12. 7g Sige. 


Page 227. — See page xxxi. 


Page 228. —1. 5 mo. 2. 44 mo.; 44 mo. 5. $5.25. 
6. $13. 7. $46. 
Page 230. — 1. $27; $324; 60%. 2. 33%. 3. 38%. 


4. 40%.. &. 578%. 6. $1385; 27%. 7%. 23%; 40%; Star. 


Page 231. —1. $15, 2: $11.9 S.5$22" 42257665 Bb. tot 87 
6. About 17%. 


Page 233. — 1. 5th month: $5832, $42, $29.16, $71. 16; 
6th month: $5790, $42, $28.95, $70. 95; 7th month: $5748, $42: 
$28.74, $70.74 ; Sth month: $5706, $42, $28.53, $70. 53; 
9th month: $5664, $42, $28.32, $70. 32; 10th month: $5622, 
$42, $28.11, $70. 11; 11th month: $5580, $42, $27.90, $69.90; | 
12th month: $5538, ‘$42, $27.69, $69.69 ; 13th month: $5496, $42. 
$27.48, $69.48 ; 14th month: "$5454, $42, $27.27, $69. Dilee 
15th month: $5412, $42, $27.06, $69.06 ; 16th month: $5370, 
$42, $26.85, $68. 85. 2: $2016 ; $3984 ; $19.92. 3. $204. 
139th month: $204, $42, $1.02, $43. 02; 140th month: $162, $42, 
$.81, $42.81; 14 1st month: $120, $42, $.60, $42. 60 ; 
142d month: ’ $78, $42, $.39, $42.39; 143d month: $36, $36, $. 18, 
$36.18. 143 mo. 
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Page 235.— — 4, 5th “month: $5758.20, $90, $28.79, $61.21; 
6th month: $5696.99, $90, $28.48, $61. 52; 7th month: $5635. 47, 
$90, $28.18, $61.82; 8th month: $5573. 65, $90, $27.87, $62.13; 
9th month: $5511. 52, $90, $27.56, $62.44 ; 10th month: $5449, 08, 
$90, $27.25, $62.75 ; 11th month: $5386. 33, $90, $26.93, $63.07 ; 
12th month: $5323. 26, $90, $26.62, $63.38 ; 13th month: $5259, 88, 
$90, $26.30, $63.70; 14th month: $5196. 18, $90, $25.98, $64.02 ; 
15th month: $5132. 16, $90, $25.66, $64.34 ; 16th month: $5067. 82, 
$90, $25.34, $64.66 ; 17th month: $5003. 16, $90, $25.02, $64.98 ; 
18th month: $4938. 18, $90, $24.69, $65.31; 19th month: $4872. sc. 
$90, $24.36, $65.64; 20th month: $4807. 23, $90, $24.04, $65.96 ; 
Q1st month: $4741. 27, $90, $23.71, $66.29; 22d month: $4674. 98, 
$90, $23.37, $66.63 ; 23d month: $4608. 35, $90, $23.04, $66.96 ; 


24th month: $4541. 39, $90, $22.71, $67.29. 5. $4474, 10. — 
4. 1st month: $8000, $75, $40, $355 2d month: $7965, $75, 
$39. 83, $35.17 ; 4 3d month: $7929.83, $75, $39. 65, $35. 35; 
Ath month: $7894. 48, $75, $39.47, $35.53 ; "5th month: $7858. 95, 
$75, $39.29, $35.71 ; 6th month: $7823. 24, $75, $39.12, $35.88 ; 
7th ‘month: $7787. 36, $75, $38.94, $36.06 ; ’ Sth month: $7751. 30, 
$75, $38.76, $36.24 ; 9th month: $7715. 06, $75, $38.58, $36.42 ; 


: 10th month: $7678. 64, $75, $38.39, $36.61 ; 11th month: $7642. 03, 
$75, $38.21, $36.79 ; 12th month: $7605. 24, $75, $38.03, $36.97. 

( 7.) Ist month: $1500, $25, $7.50, $17.50; 2d month: $1482.50, 
$25, $7.41, $17.59 ; 3d month: $1464.91, $25, $7.32, $17.68 ; 
Ath ‘month: $1447. 23, $25, $7.24, $17.76 ; oth month: $1429.47, 
%& $25, $7.15, $17.85; 6th month: gia €2, $25, $7.06, $17.94; 
7th ‘month: $1393. 68, $25, $6.97, $18.03 ; Sth month: $1375. 65, 
$25, $6.88, $18.12. 9th month: $1357.53, $25, $6.79, $18.21: 
10th month: $1339.32, $25, $6.70, $18.30; 11th month: $1321.02, 
$25, $6.61, $18.39 ; 12th month: $1302.63, $25, $6.51, $18.49. 
.8.\ 1st month: $3000, $60, $15, $45; 2d month: $2955, $60, $14.78, 
G45 .22 ; 3d month: $2909. 78, $60, $14.55, $45.45; © 4th month: 


$2864. a3 $60, $14.32, $45.68 ; 5th month: ’ $2818. 65, $60, 
$14.09, $45. 91: 6th month: $2772.74, $60, $13.86, $46. 14. 
__/9.) 1st ‘month: $3000, $60, $15, $75; 2d month: $2940, $60, Gy 
‘$14.70, $74.70; 3d month: $2880, $60, $14.40, $74.40; 4th month: 
$2820, $60, $14.10, $74.10; 5th month: $2760, $60, $13.80, 
$73.80; 6th month: $2700, $60, $13.50, $73.50. 
Page 236. — 1. (6) 146 mo.; Cb eve ete (8) 58 mo. 


2. 100mo. 3. 62mo. 4 71mo.. 5. 80 mo. 
Page 237. — See page xxxi. 


Page 239. — 1. 176 sq. yd.; $61.60. 2 19 A. 3. 373 run- 
ning feet; 15 ft. of each. 4. $51.25. 5. $92.40. 6. 48 sq. ft. 
7. 5sq. yd. 8. 22%sq.ft. 9. 1214sq. yd. , 10. 13.95 sq. in. 
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Page 239 (continued).— 11. 51.84 sq. in. 12. 42 sq. in. 
13. 20sq.in. 14. 164sq. ft. 15. 1gsq. yd. 16. 131.4 sq. ft. 
17. 62.56 sq. ft. 

Page 240.—1. M, 10,000sq. ft.; N,35,000sq. ft.; , 60,000 sq. ft. 
2. 187 sq. ft. 3. 74 sq. ft. 4. 14 sq. ft. 5.. 15 sq. ite 
6. 13 sq. in. 7. 63 sq. ft. 8. 52 sq. yd. 9. 3.875 sq. Ft 
10. 9.24sq. ft. 11. 7.25 sq.ft. 12. 18sq. yd. 13. 414 sq. yd: 
14. 340 sq.ft. 15. 16623 sq.ft. 16. 3720sq.ft. 17. 91sq. ft. 
18. 89, sq: ft. 19. 150 sq. ft. 


Page 241. — 1. 88 in. 2. 74 ft.; 2160 times. 3. 815 in.; 
644 ft. 4. 5545; revolutions. 5. 182 ft.; 40 times. 6. 44 in. 
7. 88 ft. 8. 176 yd. 9. 1574 ft. 10. 6? yd. 11. 308 in. 
12. 74 ft. 13. 294 ft. 14. 110in. 16. 31%-mi. 16. 242 ft. 
17. 56¢rd. 18. 132 ft. 19. 3143 ft. 20. 27h rd. 21. 173 mi. 


Page 242.—1. 2464 sq. ft.; 11694sq.ft.;.1A. 2. 3850sq. mi. 


3. $171. 4, 154 sq. in. 5. 124 sq. ft. 6. 282 sq. in. 

7. 3%sq. ft. 8. 616sq. ft. 9. 12,474sq.ft. 10. 1386 sq: im: 

11. 2464 sq. in. 12. 314? sq. ft. 13. 9856 sq. in. 
14. 7546 sq. in. 15. 5544 sq. in. 

Page 243. — 1. 105 cu. in. 2. 512 cu. in. 3. 60 cu. £: 

4. 288 cu. in., or 4 cu.ft. 5. 14 cu.ft. 6. 50 cu.ft. 7. 72 cans: 

Page 244. — 3. 12,600 cu. ft.; 63 pupils. 4. 167 cusyas 

. $108.55. 5. 21,55473-4b- 6. 6120 cu. ft.; $16.52. 


7. 1512 cu.in.; 5444 lb. 8. 10 loads. 

Page 245.— 1. Thirdcan. 2. More; 9$cu.in. 8. 24 gal. 
4, 141,750 gal. 5. 105 cu. ft.; 7874 gal.; 25 bbl. 6. 300 gal. 
7. 315 gal. 8. 525 gal. 9. Il gal. 10. 23 gal. 11. 74,250 gal. 

Page 246. — 2. 22; cu.in. — 

Page 247. 2. 160 bu.; 272 bu. 3. 9§ T.; 112 T., 4 5 ft. 
5. 408 bu. 6. 396bu. 7. 186 bu. 8. 336 bu. 9. 342 bu. 


10. 94% bu. 11. 1574 bu. 12. 364 bu. 13. 117 bus 
14. 16.8 bu. 15. 81.12 bu. 16. 271.32 bu. 

Page 248. — 1. 2160 cu. in,; 10 cu. in.; about 1 in 200. 
2. 2150 cu. in.; 50 cu. in.; about 1 in 40. 8. 1 in 86; greater. 
4. More. 5. Box (f). 6. Former. 

Page 250. — 1. 2 bd. ft. 2. 20 bd. ft. 3. 35 bdatt, 
4. 7 bd. ft. 5. 28 bd. ft. 6. 16 bd. ft. 7. 30 bd. ft. 


8. 875 bd. ft. 9. 6180 bd. ft. 


Page 251.— 1. $16.38. 2. $.76. 3. $1.69. 4. $3.75. 
5. $3.84. 6. $303.39. 7.--$64.83. ae 


Page 252. —1..$1.45. 2 $9.74, 3. $2.69. 4. $4.27. 
5. $2.30; $2.76; $4.03; $4.72; $8.28; $12.19. 6. $15.90. 
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Page 253. — See page xxxi. 
Page 255. —1. 196 cu. in. 2. 27 cu. ft. 3. 103 cu. in. 


4, 28 cu. in. 5. 72 cu. ft. 6. 540 gal. 7. 10,500 cu. ft. ; 
78,750 gal. 8. 67,500 gal.; $28.80. 


Page 256. — 1. 32 cu. in. 2. 42 cu. in. 3. 494 cu. ft. 
4. 12% cu. ft. 5. 752 cu. ft. 6. 2267 cu. in. 7. 282 cu. in. 
8. 6930 cu. in. 9. 282 cu. in. 10. 1924 cu. ft.; 1444 gal. 


Page 257. —1. 2474 cu. ft.; 34,650 lb. 2. 5534 cu. in.; 
2.4 gal. 3. 40 gal.; 61 gal. 4. 712,800 cu. ft.; $891. 
5. 22273 gal. 6. 125% cu. ft.; 9429 gal. 7. 3 gal. 


Page 258. —1. 1571 cu. ft.; 1964 cu. ft. ; 2357 cu. ft.; 
2750 cu. ft. 2. 2829 cu. ft.; 3394 cu. ft.; 4526 cu. ft. 
3. 4620 cu. ft.; 5390 cu. ft. ; 6160 cu. ft. ; 7241 cu. ft. , 
7643 cu. ft.; 8448 cu. ft. 4 50 cows. 5. 159 da. 6. 94 cu. ft. 


Page 259. —1. 39 cu. ft.; 39 cows. 2 Yes; no. 3. 10 ft. 
in diameter. 

eb A 2.149 T. .3. 21,120 gal; 4.. 61,097 cu. ft; 1741;T. 
5. One is 4 times the other. 

Page 260. —1. 37$sq.in. 2. $39.60; $60.34. 3. 90 sq. in. 
4, 24 sq. ft. 5. 2600 sq. in. 6. 4350 sq.in. 7. 880 sq. in. 
8. 660sq.in. 9. 942$ sq.ft. 10. 220 sq. in. 

Page 261. — 1. 10 cu. in. 2. 1384 cu. ft. 3. 21 cu. ft. 
4. 7cu.in. 5. 30-cu.ft. 6. 484 cu.ft. 7. 85,517,958% cu. ft. 
8. 262 bu. 


Page 262. — 1. 192 sq. in. 2. 3 gal. 3. 6 gal. 
4. 884,756 sq. ft.; 1106 da. 

Page 263. —1. 6? cu. yd. 2. 3% cu. in.; 63 cones. 
3. 1844 bu. 4. 19,800 cu. ft.; 566 T. 5. 565% cu. in. 


6. 13,860 cu.in. 7. 36,960 cu.ft. 8. 770,000 cu. in. 


Page 264. — 1. 616 sq. in. 2. 154 sq. in. 3. 3142 sq. in. 
4, 10182 sq. ft. 5. 5544 sq. in. 6. 2464 sq. in. 
7. 15,400 sq. ft. 8. 22;176 sq. ft. 9. 169,1614 sq. in. 
10. 1,540,000 sq.in. 11. 201,142,8574 sq. mi. 12. 693 sq. ft.; 
$519.75. 


 aererell 2. 11,4982 cu. in. 3. 91,9894 cu. in. 
13,1429 cu. in. 5. 38,808 cu. in. 6. 419042 cu. in., or 
190.5 cu. in. ' 7%. 72414 cu.in. 8. 179% cu. ft., or 179.7 cu. ft. 
9. 310.5 cu. ft, =10--920-ct. ft. 11. 4,4 cu. ft., or 4.2 cu. ft. 
12. 1.8 cu. in. 13. 2.8 cu. in. 14. 1793 cu. in., or 179.7 cu. in. 
15. 606% cu. in., or 606.4 cu. in. l 16. 350.9 cu. in. 
17. 334 cu. in., or 33.5 cu. in.; 1767% cu. in., or 1767.9 cu. in. 
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Page 266. — 1. 704 lb. 2. 5632 lb.; 8 times. 8. 153 gal. 
4. 15272 cu. ft.; about 3 T. 5: 8.18 culin.; 17.98, cussing 
about 2} times. 7. 19.8 gal.; 13.2 gal. 


Page 267. — See page xxxi. 
Page 268. — 1. 4 cu. ft. 3. 4-eup ita, 15.6 tb. 
1. 4 cu. ft. 2.-20;8 Ib. =. '20:8 tp: 3. 4 cu. ft.; 31.2515; 


10.45 lb. 4, 312.5 lb.; 687.5 lb.; 1062.5 lb.; 1437.5 lb. ; 
1812.5 lb. 


Page 269. —1. 375 lb. 2. 468.75 1b.; 93.75 lb. 3. 750 Ib.; 
281.25 lb. 4. 3375 Ib.; 3000 1b. 6. 1723.75 lb. . 6. Glo clita 
3598.75 Ib. 


Page 270. —1. 404 sq. ft. 2. 17 qt.; $10.20. 3. 220 sq. ft.; 
9 qt.; $5.40. 4. $.60 loss. 5. 6 quart cans; 2 gallon cans. 
6. $.40 loss. 


Page 271. — 1. $102.87. 2. $102.05. 3. $212.93. 
7. $538.21. 


Page 272. —1. 7.7%. 2. 3.6%. Sh DAU. 4. 0.8%. 
5. 306.5%. 6. 99.8%. 7. $4.80. 8. $5.85. 9. $2.70. 
10. $55. 11. $11.13; 12. $112.50. 13. $240.24. 
14. $3527.63. 15. $8895.14.. 16. 18%. 17. 30%. 18. 334%. 
19. 73%. 20. 81%. 21. 18%. 22. 3960 cu. ft.; 1320 sq. ft 
23. 80458 cu. ft.; 20114 sq. ft. 24. 498.96 sq. in.; 
1047.816 cu. in. 25. 1386 sq. in.; 4851 cu.in. 26. 384 sq. ft.; 
2234 cu. ft. 


Page 273. — 1. $8.32; $8.48. 2. 3%. 1st half year: $24, 
$824 ; 2d half year: $24.72, $848.72 ; Sd half year: $25.44, 
$874.16 ; 4th half year: $26.22, $900.38 ;. 5th half year: $27, 
$927.38; 6th half year: $27.81, $955.19 ; 7th half year: $28.65, 
ae Sth half year: $29.49, $1013.33. 3. 1%; $202. 

208.12. 


Page 274. — 3. $65.80. 4. $185.03; $601.66. 


Page 275. —1. 6 mo.; 6 periods; 2%; $56.31. 2. $450.20. 
3. $358.22. 4. $965.42. 5. $823.40. 6. $574.78. 7. $784.17. 


8. $369.58. 9. $1444.24. 10. $267.28. 11. $895.54. 
12. $695.35. 13. $548.85. 14. $1098.21. 15. $1985.92. 
16. $1271.86. 17. 2yr.: $519.57, $39.57; 4 yr.: $562.40, 
$82.40 ; 6 yr.: $608.76, $128.76 ; 8 yr.: $658.94, $178.94 ; 


9 yr.: $685.56, $205.56 ; 10 yr.: $713.26, $233.26. 18. 3 mo.; 
20 periods; 1%; $122.02. 19. $964.99. 

Page 276. — 2. $592,096,000; $192,096,000. 3. $199.99. 
4. $1199.93; $899.95. 5. $197.99. 6. $203.28. 7. $199.99, 
or about $200; $400. 8. $30.42. 

S. U. AR.—H. @. 
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Page 277. — 1. $6400; $12,800; $25,600; $51, 200; $102,400. 
3. $36.50 : $73; $146. ‘4. $60. 5. $4; $16; $1024. 6. $20; 


$80 ; $5120. 7. $80; $320; $20, 480. 8. $140; $560; 
$35,840. 9. $800; $3200 ; $204, 800. 10. $1000; $4000; 
$256,000. 


Page 278. —1.. $.60; $1.20; $1.80; $3. 2. $44. 3. $3.13. 
4. $10. 33; $103.30. 5. $1957. 52; $1882. 52. 6. $1957.52. 
& $61.94. 


Page 279. — See page xxxii. 


Page 281. — 1. $140.83; $774.23; $1458.21. 2. $3276. 
3. $113.14. 4, $344.97. 5. $512.95. 6. $1157.79. 
7. $20,950.43. 8. $45,113.12. 


1. $20.60. 2. 4 periods; $42.04; $64.34; $87.55; $111.69; 


$247.83 ; $413.79; $616.10; $862. Tile 3. "$136. 14: $165. 96: 
$202. 31; $246. 61; 20th to 25th year. 
Page 282. —1. $366.45; $446.69 ;- $544.53. 3 times; 


33 times; 4 times. 2. $172.25. 3. $150; $22.25. 4. $164.25; 
$26,078.60. 5. $18; $471.30. 6. $183.18. 7. $976.10. 
_ 8. $2896.56. 9. $5392.82. 10. $11,070.60. 11. $33,885.50. 


Page 283. — 1. $1418.52. 2. $1418.52. 3. $97.99. 
4. $199.99. 5. $200. 


Page 284.—1. $.53; $3.57; $10.05; $25.89; $95.27; $178.42. 
2. $12; $24; $48; $72; $14.76. 3. $840.78. 4, $14.26. 


Page 287. — 1. 8000‘shares. 2. 7%. 3. $7; $840. 
4. $525,000; $26,250. 5. 44%. 6. 4%; $200. 7. 7%: $350. 
8. 54%; $275. 9. 5%; $250. 10. 6%; $300. 11. 4%; $200. 
12. 6%; $300. 13. 74%; $375. 


Page 290. — 3. $6492.50. 4, $2521.25. 5. $1993.13. 
6. $23,025. 7. $1939. 8. $2930. 9. $8070. 10. $7905. 
11. $8242.50. 12. $101,550. 


Page 291. — 1. $857.50. 2. $525; $1382.50. 3. $1377.50. 
Page 292. — 1. $210, loss. 2. $2775, profit. 3. $7000, loss. 
4. $2220, profit. 5. $912.50, loss. 


Bay) 3.6% % er TB. BBG. Ge Bes. 7. 10%, 
Smee) 924) 10, 5%, A, 8%. - 12.8%. 18. 6%. 
PAS 416. 6.3% * 16..8.5%. - 1%: 42%... AB. 5.6%. 

—19.-6.0%. 20. 8.2%. 21. 6.5%. 


— Page 294. —1. $17.50. 2. $25. 3. $35. 4. $30. 
5. $32.50. 6. $20. 8. $200. 9. $6,000,000; 1946. 10. $5000. 


Ss. U. AR. — H, G, 
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Page 296. —1. $857; $4285; $12, 855. 2. $987; $50. 
8. $1032; $50. 4. $1057 ; $70. 5. $1027; $55. 6. $5360; 
$212.50. 7. $4585; $300. 8. $19,140; $800. 9. $1896.50 ; 
$80. 11. $22.50; $1034.50. 12. $8.67 ; $895.67. 


Page 297. —1. $890; $50; 5.6%. . 2 4.6%. 3. 5.2%. 
4, 44%. ~ 5. 4.9%. 6.-5.8%. 7%. 68%. $8. 5.9%... 87 4ie 
10. Former; 0.2% higher. 


Page 298. — 2. 7.8%. 3. 61%. 4. 5.6%. 5. 4.5%. 
GS Balls Wo Gee Oe 

Page 299. —1. $10; $120; $600; $1200; $1390. 2. $2000; 
$1390; $610. 3. $250. 4. $15. 5. $1200; $300. 6. $16. 


Page 300. — 2. $38.50; 33 shares. 3. $71.50; $9938.50; 
$3338.50. 5. 24 shares; $26. 

Page 301. —1. $21. 2. $63; $5040. 3. $840; $840. 
4. $1680; $840. 6. $142.50. 7. $2400; $2400. 

Page 302. —1. $22. 2. $18. 3. $12.04. 4, $45. 


5. $148.50. 6. $31.50. 7. $272. 8. $134.40. 9. $284.40, 


Page 303. — 3. $5.25. 4, $40.60. 5. $9.60. 6. $18.04. 
7. $36.25. 8. $3315. 9. $140. 10. $559.15. 


Page 304. — 1. $21. 2. $42. 3. $537.20; $644.64. 
4. $114. 6. $3. 6. $91.35. 7. $56.25. 8. $378.40: 
9.” $396.68. 10. $116.25. 11. $177.48. 12. $3675. 


13. $4797.76. 14. $4819.50. 15. $5175; $3175, gain. 
Page 305. — See page xxxii. 


. . Page 307.— 1. $20.14. 2. $80.56. 3. $92.82. 4. $227.25. 
5. $159.95. 6. $296.64. 7. $237.15. 8. $90.90. 9. $228.50. 
10. $444.96. 11. $658.75. 12. $1299.48. 


Page 309. — 4. $225.30. 5. $98.61. 6. $503.50. 
7. $249.25. 

Page 310. — 1. $9000; $6000; $4000. 3. $26,350. 

1. 51.7%. 2. $1409.68. 8. 223.7%.. 4. $197,625; $118,575. 

Page 312. — 1. $730.05. 2. $48.50. 3. $4253.25. 
4. $1022.40. 

Page 313. — 1. $21.09; $210.90. 2. $146.01; $64.89; $6.49. 
3. $30.05. 4. $4.47. “5. $15.98. 6. $13. 88; $14.98. 

Page 315. —1. 2.95%. 2. 29.5 mills on $1: $2.95 on $100; 
$29.50 on $1000. 3. 3.86%; 38.6 mills on $1; $3.86 on $100; 
$38.60 on $1000. 4. $2.20 on $100; 2.2%; 22 mills on $1; 
$22 on $1000. 5. $3.75, etc. 6. $3. 85, etc. 7. $3.66, ete. 

8. U. AR.—H. G. 
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8. $4.32, etc. 9. $2.65, etc. 10. $2.24, etc. 11. $2.70, etc. 
12. $3.95, etc. 13. $3.08, etc. 14. $4.22; $3.38. 15. 80%. 


Page 316. — 4. $3:54. 5. $1.469, $.538, $.267, $.100, $.050, 
$.038, $.019; $3.83. 


Page 317. — 1. $513.30. 2. $112.24; $19.28; $8. 
3. $13,575; $534.86. 4. $804. 5. $1989.82. 6. $1675.22. 
7. $3788.80. 8. $7020.75. 9. $17,549. 10. $4784. 
11. $5370.75. 12. Hatton: $262.35, $220.38; Lakewood : 


$275.40, $231.34. 
Page 318. — 2. $398.25. 3. $433.65; $330.99. 4, $1.77; 


$1.77 ; $1.77; $6000 column: $226. 56, $228.33, $230. 10; 
87000 column: $253. 11, $254.88, $256.65, $258. 49, $260. 19, $261. 96, 
$263.73, $265.50. 5. $54.87; $56.64; $58.41; $60.18; 


$61.95 ; $63.72; $65.49; $67.26; $69. 03. 


Page 319, —1. 317 ne 8554.18. 2 $40.19. 3. $601.98. 
4. aie, 5. $7.69. 6. $14.45. 7. $330.66. 8. $34.83. 
. $11.61. 


Page 320. —1. $4.80. 2. $44. 3. $15.40. 4, $58.95. 
5. $08. 6. $41.- 7. $78.60. 8. $137.75. 9. $6. 10. $65.77. 
11. $34.85. 12. $545.12. 


Page 321. — 14. $3.85; $4.40; $5.50. 15. $1.40; $3.50. 
16. $52.50. 17. $1800. 18. $16,800. 19. $75.16. 


Page 322. — 2. Income tax, $1,842,331,064; other internal 
revenue, $952,860,687.50 ; customs and duties, $545,638,120 ; 
returns, foreign loans, $221,866,088.50 ; all other receipts, 
$449, 349,040. 3. Income tax, 46.57%; other internal revenue, 
21.92%; customs, 14.49%; returns from foreign loans, 4.86% ; 
other sources, 12.16%. 4, Income tax, 49,16%; other internal 
revenue, 22.85%; customs, 14.48%; returns from foreign loans, 
5.11%; other sources, 8.45%. 5. 229.1%. 


Page 323. — 1. Interest on public debt, $991,663,599.60; pay- 


ments on public debt, $482,890,626.80 ; veterans’ bureau, 
$431 495,682.60 ; war dep’t., $3867,529,313.20; navy dep’t., 
~ $350,520,914.40 ; pensions, $240,705,817.80 ; good roads, 


$94,655,436.80 ; Indians, $49,176,457.40 ; all other expenses, 
$688,840,151.40. 2. Navy dep’t., 9.5¢; veterans’ bureau, 11.7¢; 
payments on public debt, 13.1¢; interest on public debt, 26.8¢; 


all other expenses, 18.6¢; Indians, 1.3¢; good roads, 2.6¢; 
pensions, 6.5¢. 4. Interest on debt, 24.98%; payments on debt, 
13.22% ; veterans’ bureau, 10.90%; war dep’t., 10.25% ; 


navy dep’t., 9.81%; pensions, 6.15%; other expenses, 24.69% ; 
war purposes, 75.31%. 
8. U. AR.—H. G. 
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Page 328. — 8. 268. 9. 276. 10. 168. 11. 123. 12. 201. 
18.440. 14. .96. 16, 3.44.. 16. 1.00. 17. 149. 16 34eck 
19. 2.04. 20. 25. 21. 29. 22. 317. 23. 588. / 


Page 329.— 1. 12. 2 13. 3. 22. 4. 19. 5. 45. 6. 403. 
7.601. 8. 1150,; 9. 1101. (AO. 2UOS0.= Si ae 
13. 22%. 14. 1.40. 15. 3.30. 


Page 830. —1. 36, 2. 24-8. 12, 4. 320: Bo 28a eemeu 
1.’ 5G. 8.425. 99.193. 40.<1.35, Ades. ete 


Page 331.— 1. 7. -2..6. 3.-32, 4 325 6.1. Gases 
Su 12. 9. 40 8208). “Ade 3 oie aseb. 43.06: 


Page 332.— 2. 680. 3. 81. 4. 6. 5. 49. 6. 625. 7. 12 
8.8. 9.58) 10 14, 14. ASS See a: 


el Cet 5. 2. 6. 15. 7. 20. 8. 10; 9. 32. 
10. 24. 11. 30. 


Page 383. — 2... 214. 3. 27. -4. 5? 6 4. "6345 Sie: 
8. 120. 9. 18. 10. 36. 11° 500. 12:10) 313. $2177 1a 
16. 14.. °16...200;: 17.4. 18. 13 yr.4-919) 2. “202 oe 


Page 334. — 3. $45. 4. $23. 5. $1500. 6. $8.50. 
7. 62 dollars; 14 wk. 

Page 335. — 2. Sweater, $8; racket, $4. 3. Book, $1.30; 
pencil, $.10. 4. House, $33,000; lot, $15,000. 5. 6 cups 
milk, 3 cups water. 6. lyd.; 4yd. 7. Jane, $42; Mary, $130. 

Page 336. — 3. Frank, 4 yr.; Betty, 12 yr. 4. 15 yr. 


5. Susan, 6 yr.; Henry, 24 yr. 6. Mother, 32 yr.; Edna, 8 yr. 
7. Joe, 8 yr.; Harry, 2lyr. 8. Lena, 7yr.; Hugh, 14yr. 9. 1lyr. 


Page 337. — See page xxxii. 


Page 338. — 1. $10.82. 2. $45. 3. $60. 4. 50¢. 
5. $35. 6. $20,000. 7. $500. 


Page 339. — 1. $20. 2. $400. 


Page 340.— 1. 96. 2 70. 3. 330. 4. 266. 5. 22 sq. mi. 
6. 4050 sq. yd. 7. 4171 sq.ft. 8. 700 sq. ft. So LOisc a tiee 
10. 18. 11. 174. 12. 30. 13. 30. 14. 274 sq. in. 
15.9 274$.8q..dt. 1.18. 50‘ sq. ft. SUT. 264 cayit: 


Page 342. — 1. Bit. 2 4ft.4. 8. 12 ft; 8 ft. Ot 6 fh: 
BE ft.;. 7eft, S4tt. 8. 24 it. 62 15 ft. Os fee Coe 
9 124t. 10°12, 11. 16. 19.16. 38. 86. “1430 eee 


1G. Otte CIT) AS ft: 


Page 343.—1. 9ft. 2 Sit. 3 6ft. — 4.6 =e: 
96 ft. 5. 216. 6. 06.027. Ss Bs 40. h’ 


Ss. U. AR. —H. G. 
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Ye Wan hE hee a ey aS RT a 
a wh lh 
Bnet 2g. of, 
Page 345.— 1. 63in. 2 28in. 3. 24h in.; 42in.; 49 in. 
PRG Oe 1s 7.7 ft; 4h ft. 8, he, 
Tr 


9.30 ft. 37 ft,: 62 ft.; 21.5-ft. Re 
ie 

Pace stent) Stk 2-7 ine 3.15. 4 6 te 1B Think 
ee ees ie Su50 ins 9. pe Garin. Eins 


oe 
PAA Bisins | 40, 7 fit Git. 42% Sth. 13... 4aft. 
Peer i Bin: fy | 16\-R = = he = 17. 4500. 


18. 325. 19. 27.2. 20. 12. 


Page 350. — 7. 3. 8. 9. . zy. 5m eWAgreh 
13. 4 14.32 15. 28 16. +. 17. 22. 18 4. 19. 4; 
Ue. 


Page 351. — 1. %; $; yes; $=$ 2 % =4. 

Page 352. — 1. 10. 2.21. 3. 3. 
pea ees. 128: 9k 60 in. 10. 4; it. 

PAPersOe. ade By, Ge O72 yo Se O05 +) O40) 216. 28: 
7. 8 8. 42. 9. 283. 10. $15. 11. 18 games. 

Page 354.—1. 14. 2. 6. 3.3. 4 23) 5. 10. —6. 39. 
Tam 8 20009. 72010. 8. elt l4s “ADR. 9 18.4. 14. 3, 
15. 28. 16. 100. 17. 12'600,000 people. 


Page 355. — See page xxxii. 

Page 357. — 5. 10. 6. 74% in. %. BC = §ft., AC = Ott 
8. MO = 103 in.; NO = 10} in. 

Page 358. — i. 66 ft. 2. 35 ft. 3. 180 ft. 4, 528 ft. 
5. 25 ft. 6. 15ft., 7. 37h ft. 8 288ft. 9. 45 ft. 

Page 359. — 1. 6ft. 2 22 ft. 3. 10ft.; 12 ft. 


Page 360. — 1. 630 ft. 2s Dat: 3. 180 ft. 4. 660 ft. 
5. 160 ft. 6. 80 ft. Ue RSG 8. 600 ft. 9. 16874 ft. 
10. 2440 ft. 11. 6874 ft.. 12. 750 it. 13. 400 ft. 14. 200 ft. 

Page 361. — 1. ¢in.; $in.; $in.; 1} in. 2: Vien. * 1d in)? 
widen. 2)in. Sire? ins) fhm 2 in. 40°71 toss de it 
Qinses 3S inv. 3h in. 5. Lane, 4 in.; Oak Rd., $ in.; State Rd., 
gin.; Main St., $ in. 

8. U. AR.—H. G. 
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Page 362. — 1. 25 in. long; 20 in. wide. 2. Tom’s seale, 
124 in. by 10 in.; Anne’s scale, 5 in. by 4 in. ; Bob’s scale, 
10 in. by 8 in. 3.° 1 in. = 10 ft. 4. No; ¥ in. too short. 


5. 10in. by 8in.; 40 in. by 32in.; in. by#i in. $ in. = 2 ft. 
7. Lin. = 4 ft. 9. #in. = 1 mi. 

Page 363. — 1. 4 ft., 6 ft., 8ft., 10 ft., 12 ft., 14 ft., 16ft., 18ft., 
20 ft., 22 ft. 2. 14 ft. 3. 12ft. 4 Sun porch, 16 ft. by 9 ft. : 
living room, 20 ft. by 18 ft.; kitchen, 14 ft. by 11 ft.; dining 
alcove, 14 ft. by 6 ft; ae 13h ft. by 8 ft. 5. 48 ft. by 32 ft. 

Page 364.— 1. 1 mi.; 2 mi.; 4 mi.; } mi. 2 a 
Saez mls 4, 35 mi. . Ab mi. 5. 54 mi. 6. 44 mi.; 14 mi. 
Ts Cri. 3 10s min: 5 mi 

Page 366. — 4. 196. 5. 400. .6..225.. %.. 324. . Boze 
9. 256. 10. 900. 11. 8100. 12. 10,000. 13. 40,000. 14. 1. 
15. 2. UG oS: ini dh 18. 4. 19379). 20. 7. 215105 
29-212. (28. 11.) 24.095" 26. 10> 2 265820" 2. Ov cmnloe 
29. 40. | 

Page 368. — 4. 5.2. 5. 7.2. 6. 9.3. 7. 28.1. 8. 30.2. 
9. 48.3. 

Page 369. —1. 11.4 ft. 2. 27.4 ft.; 25.5 ft.; 24.5 ft. 
8.26.87 )45.6.5. 6.) 9.5... 6.20. S Ty Bs Fae 
10.2.4:9e 11S 13:25," 12513 670-13) 13.85 (4 SON be lee 
16, 21:4. 17. 217. 18; 21.9% 195 38.8 205 45:05 soles Gus: 
22. 94.2. 23. 4.6 in: 


Page 370. — 2. 6.98. 3. 4.12. 4. 6.63, 5. 7.81. 6. 8.60. 
7. 8.06. 8. 14.14. 9. 20.69. 10.-11.31. 41. 11.79. 
12._ 11-83, Re eRe 14. 18.49. 16. 23:02. 16. 24.35. 
17. 30.74., 18. 32.94. 19. 44.92. 20. 56.838. 21. 68.08. 
22. 82.55. 
Page 372. —1. 75 ft. 2. 96.2 ft. 3. 99ft. 4. 43.4 ft. 
5. 25 ft. 6. 10.82ft. 7. 21.63 ft. 8 53.01 ft. 9. 13.45.mi. 
10. 69.46 ft. 11. -38.08 ft. f . 
Page 373. —1. 7.11mi. 2 19.4 mi. 3. 4.30 A 4. 4.3 mi 
Siai Mim. 6. 4.9 mir + %.-12 Dome 1-8. uae 9. 8.6 
102 13.4 mi.) “119524 mi: § 12. $10" mi, 
Page 374.— 1. 8.29mi. 2 208.71 ft. 3. 96.3 ft. 5. 5.3 ft. 
Page 375. — See page xxx. 
Page 377. — 6. 2.455 m. 7. 3 ft. 22 in. 9. 1.5 km. 
5 km.; .8 km. : : 
Page 378. —1. 464.2 yd. 2. 7.8mi. 3. 110 yd.; 220 yd.; 


1650 yd. 4. 22yd. 6. 147mi. 6. 78.9mi.- 7. F 
2499.6 ft. ae 


8. U. AR. —H. G 
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Page 379. — 2. 48]. 3. 60cu.dm.; 601. 4. 3840 cu. in.: 
66.5 qt. See 


Page 380. — 2. 2.5¢.; 12.5 ¢ 3. 2 dimes; 200 nickels. 
4, 12,000 cu. dm.; 12,0001; 13 000 ke. B. 324 cu. fh: 
2430 gal.; 20,169 ib. ; 


Page 381. — 1. $8.21. 2. $3642. 3. $120. 4. $67.416, or 
$67.42. 5. $3.35. 6. ¢kg. 7. 102.96 lb., or about 103 Ib. 


Page 383. —1. Protein, .32 oz.; carbohydrate, 48 02.5 
92 calories. 2. Protein, .16 oz.; carbohydrate, .8 oz. 
110 calories. 3. Protein, 16 02. carbohydrate, 1.44 oz.; 
184 calories. 4, Protein, 16 02. carbohydrate, 3.52 02.3 
fat, .096 oz. ; 447 calories. 5. Protein, 1.44 oz. Bist 
drate, 2'4 oz.; fat, 1.92 oz.; 932 calories. G Protein, 1.04 oz. 
fat, .8 oz; 324 calories. 7. Protein, 1.12 o2. - fat, 1.44 oz. 
496 calories. 8 Protein, .16 oz.; fat, 13.6 oz. : 3486 (alone: 
9. Protein, 1.68 0z.; fat, .24 oz. ; 254 calories. 10. « Protein, 
.64 oz.; carbohydrate, 5.76 oz.; 736 calories. 11. Protein, 
3.04 oz.; fat, 2.88 oz.; 1084 calories. 12. Protein, .28 oz. ; 
carbohydrate, 2.08 oz.; fat, .84 oz.;. 485 calories. 13. Protein, 
1.02 oz.; carbohydrate, 1.7 oz.; fat, 1.36 oz.; 660 calories. 


Page 384. — 1. Breakfast, 560 calories; luncheon, 800’calories ; 
dinner, 1034 calories; total, 2394 calories. 2. Protein calories, 
64, 106, 156; fat calories, 199, 3822, 888; carbohydrate calories, 
297, 372, 490. 3. 326 protein calories, 13.6%; 909 fat calories, 38% ; 
1159 carbohydrate calories, 48.4%. 


Page 385. —1. Yes. 2. 2894 calories; 490 protein calories ; 
1.9% more. 


Page 386. — 2. 1360 calories; 1496 calories; 1632 calories; 
1700 calories. 3. 2848 calories. 4. 1836 calories. 
5. 2538 calories. 6. 2808 calories. 7. 638 calories. 
9. Spinach, 92 calories; bread, 1182 calories; butter, 3486 calories. 


Page 388. — 1. sho, 2 25.5in. 3. 112,165 Ib. 5 56.08 T. 


Mee 


4, 528 sq. in., 1584 cu. in. 6. 6528 sqrin: 1848 cu. in. 
6. 6913 sq. in. ; 17284 cu. in. 7. 494 sq. it. 374 cu. ft. 
8.. 146% sq. ft. + 2563 cu.ft. - 9. 49.28 sq. ft.; 34.496 cu. ft. 
10. 15 cu. in. ~ 11.°304 cu.in. 12. 314 cu.in. 13. 62 cu. ft. 
14. 19.25 cu. ft. 15. 79.11 cu. ft. 16. 2342 cu. ft. 
17. 1.49 cu. ft. 18. 3205 cu. in. 19. 1604.94 cu. yd. 
20. 5544 sq. ft.; 38,808 cu. ft. 21. 154 sq. in.; 1792 cu. in. 
22. 1386 sq. yd.; 4851 cu. yd. 23. 745.36 sq. fis 


1913.09 cu. ft. 24. 154 sq. ft.; 1793 cu. ft. 
g. U. AR.— H. @. 
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ANSWERS FOR IMPROVEMENT TESTS 


Page 3. — Test 1A. — 1. 312,098. 2. 210,123. 3. 205,966. 
4, 232,519. 5. 135,263. 6. 245,607. 7. 268,317. 
8. 208,250. 


Test 1B. —1. 48496. 2 40,968. 3. 41,966. 4. 50,233. 
5. 50,752. 


Test 1C.— 1. 7297. 2. 6437. 3. 6576. 4. 6361. 5. 6059. 


Page 13. — Test 2A. —1. 5669. 2. 2196. 3. 3869. 
4 4828. 6. 5855. 6. 1474. 7. 7877. 8. 2489. 9. 4756. 
10. 1973. 11. 6440. 12. 1744. 13. 2988. 14. 1986. 
15. 3350. 


Test 2B. — 1. 4388. 2. 8482. 3. 13,660. 4. 17,735. 
5. 15,950. 6. 57,906. 7. 53,738. 8. 9620. 9. 6678. 
10. 35,614. 11. 8578. 12. 2099. 13. 19,379. 14. 57,401, 
15. 60,860. 16. 36,449. 


Test 2C. —1. 214,220. 2. 173,540. 3. 577,582: 
4, 405,158. 5. 626,987. 6. 288,269. 7. 139,157. 8. 8875. 
9. 109,680. 10. 449,885. 11. 346,378. 12. 197,380. 


Page 21. — Test 3A. — 1. 21,762. 2 12,629. 8. 11,153. 
4. 75,768, _ 5. 18,044. 6. 4928. 7. 19,284. Je WGnme 
9. 75,990. 


Test 3B. — 1. 194,557. 2. 802,109. 3. 433,329. 
4, 884,952. 5. 369,234. 6. 441,275. 

Test 3C. — 1. 7,795,722. 2. 1,791,716. 3. 5,524,770. 
4. 1,322,244. 

Test 3D.— 1. 317%): 2. 4574S. 3. 709. 4, 219. 
5. 84527. 6. 358y. 

Test 3E. — 1. 647}. 2. 9034}. < *8. 583%  AnGe 


6.748. 6. 573k. 


Page 29. — Test'4A.— 15 15§. 2) 174, 3.168.) sageiees 
5. 184. 

Test 4B.— 1. 345 2. 3. 3. Sh) 4. 9) 1 eee 
Tle, BOS Ot 10) Sue ds enna 

Test 4C. —1. 26. 2. St. 3. 674. 4. 43. Bs AL: 
Gi 17674. | Weary) May. oe é : 

Test 4D..—-15 16... 9257 8. 35-2. 4 2 87 Geet 
Jods, Sade oe sf a 

Ree 43. — Test 5A. — 1. 50. 2. #3. 3. 
6. 7. ¢ oe a9. . 
13. 55. 14. 74, 15. 

So USAR. —— ih Gs 


aes 
234, 
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est B se 4p ctoe ae 40.6 tS0).90. 452.50. 87 °.562 . 6s 422: 
Ue (Ue ts ie Ae 

Test 5C. — 1. 157.17. 2. 6.478. 3. .000045. 4, 53.07. 
5. 414. 6. .02344. 7.* 1.2366. 8. .0002095. 9. 6370. 
10. .474. 11. .6608. 12. 982,800. 

ests. 224. _.0827.—. 2, 45.700: .8,.--7.923. 

Page 65. — Test GA. — 1. 728. 2. 651. 3. 785. 4. 766. 
5. 714. 6. 807. : 

Test 6B. — 1. 625,578. 2. 325,958. 3. 333,748. 
4, 516,608. 6. 729,175. 6. 578,990. 7. 131,789. 8. 136,330. 
9. 449,189. 10. 190,334. 11. 224,427. 12. 667,689. 

Test 6C.—1. 211,475. ~ 2, 224,388. 3. 518,805. 
4, 822,624. 6. 234,144. 6. 631,862. 

Mest @D.-— 15 1631; 2. 6052 3..-59:1. ; 

Page 85. — Test 7A.—1. 178. 2. 19%. 3. 22. 4. 1254. 
5. 164. 


West 7Bo—4--4i. 2 14, 3. 34. 4: 306. 5. Bie. 6. 248 
TM GS Rte 9. 6. 10.44. 11, 24. 18. BY 
Test 7C. —1. 3420. 2 2062). 3. 4824. 4. 3k. 6. 314 


es Tete 8 70-88 

ete Dee BN AA Bets AB Be 
eee 81g Oy. 2:8. 

Page 105. — Test 8A. —1. 48,599. 2 44,899. 3.. 42,997. 
4, 40,859. 6. 39,769. 

Test 8B. —1. 34,278. 2. 25,099. 3. 29,890. 4. 59,960. 
5. 19,485. 6. 49,336. 7. 24,668. 8. 27,865. 9. 43,631. 
10. 17,592. 11. 47,874. 12. 69,217. 13. 55,938. 14. 51,867. 
15. 15,451. 16. 39,426. 

Test 8C. —1. 166,222,872. 2. 2,496,265,440. 
3. 397,321,816. 

Test 8D. —1. 620.3. 2 577.5. 3. 815. 4. 656.3. 5. 196.3. 


Page 125. — Test 9A. —1. 163. 2. 14,5. 3. 34, 
4, 2244. 6. 17. 

poe ee ea g. 4. BR BAR Oe 39. 
Pee 6 gaps 10.34, 11. 1a. 12. 62, 


a 
Test 9C.—1. $6.88. 2. $18. 3. $386.33. 4. 3. 6. 8%. 
Gist 7,414, <48, 175. © 9-10. 
Test 9p.-— 1. #;. 2. 4%. 3. 15.. 4, 24. 56. 12h 6. 144. 
1 DAC a ae Oe > 
Page 135. — Test 10A.—1. 44. 2. .73. 3. 81. 4. 92. 
Berit 26. 3h t...64. 8. 266. 
S. U. AR—E G 
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Test 10B. — 1. 25.92. 2. 2.8268. 3. 24.024. 4. 248.4. 
5. 7346.7. 6. .27506. 7. .3285. 8. .00702. 9. 340. 
10. .0004. 11. 43508. 12. 7290. 

Test 10C.— 1. .0581. 2. 9180. - 3. 7.1903. 

Test 10D.— 1. 4.6. 2. 997.3. 3. 60.8. 

Test 10E.—1. 7.25. 2. 3.3875. 3. .00035. 


Page 151. — Test 11A. —1. 54,089. 2. 50,951. 3. 48,846. 
4, 51,255. 5. 38,176. 

Test 11B. — 1. 1,268,677. 2. 7,391,589. 3. 1,143,376. 
4, 8536406. 5. 1,434,880. 6. 5,345,970. 7. 4,302,248. 
8. 6,456,899. 9. 3,872,871. 

Test 11C. — 1. 504,331,623. 2. 203,911,670. 
3. 88,950,448. 

Test 11D. —1. 908.3." 3. 719.12 8) 5011. eae 
5. 815.5. 


Page 171. — Test 12A.— 1. .47. 2. .06. 3. .75. 4. .285. 
6. (075... 6. 85: = 7%.. .0b 8.94? >.9. 105— 2002-040 
12. 35. 13. §. 14, 38. 15. 48. 16. 662%. 17 (59 
18. 700%. ° 19. 45%. 20. 88%. 21. 378%. 22. 5a. 
23. 600%. 24. 350%. 25. 163%. 

Test 12B. — 1. 50. 2. 65. 3. 8h 4.272) 5: 465 Gace 

Test: 12C. — 1. 28%. 2. 25%, 3. 180%. 


Page 185. — Test 13A. — 1. 6613. 2. 5802. 3. 7321. 
4. 7811. 5. 6410. 

Test 13B. — 1. 329,281. 2. 412,438. 3. 364,816. 
4. 406,033. 

Test 18C. — 1. 187,308. 2. 688,977. 3. 77,411. 
4. 774,518. 5. 584,958. 6. 693,567. 7. 286,999. 
8. 432,980. 9. 472,330. 10. 380,996. 11. 259,379. 
12. 335,574. ‘ 


Page 197. — Test 14A.—-1. 19. 2. 23%. $8. Gey. 4. 1628, 
5. 243. 

Test 14B.— 1. 24. 2. 14. 3. 34. 4. 45. 5. 2%. 6. 42. 
1. 2f5. 8. Sf. 9. Sify. TO. Syke. “11. Teh. 12 1! 

Test 14C.— 1. 366. 2. $11.81. 3. $31.63. 4. 21%. 65. @. 
6. 24. 7. 53h. 8. 3%. 9 168: 

Test a4D.—l.q5. 2. 48. 3.3. 4 155. 5. 2k. 6. 4. 
7. $2: 8. 3h." O. 168.0 107 15% Dee Peele 

Page 215. — Test 15A. — 1. 2268.21. 2 3541.67. 
3. 212.853. | 4. 357.496. 

BS.) Us ARS 7H. (G. 
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Test. 15B. — 1. 1551.67. 2. 60.7984. 3. 4.46309. 
4. 109.057. 5. 724.848. 6. 53.0175. 7. 467.348. 8. 6685.32. 
9. 17,784.8. 10. 2387.34. 11. 62.6256. 12. 859.195. 

Test 15C. — 1. 354. 2. .918. 3. 3.282. 4. 494.1, 
5. 845.74. 6. .00063. 7. .9035. 8. 9. 9. 46.58. 10. 10.872. 
11. .062. 12. 32,280. 


Mest. 15D. —— it) bie 2. 4:76. 32 191,95. 


Page. 227. — Test 16A. —1. 31,027. 2. 60,987. ~ 8. 34,983. 
4. 40,344. 5. 36,986. 


Test 16B. — 1. 775,824. 2. 343,461. 3. 577,189. 
4, 489,153. 5. 144,957. 6. 586,865. 7. 169,478. 
8. 221,238. 9. 133,329. 10. 356,589. 11. 239,696. 
12. 298,697. 

Test 16C. — 1. 373,596. 2. 102,384. 8. 393,737. 


4, 859,876. 65. 194,775. 

Test 16D.— 1. 625. 2. 709.1. . 3. 419.1. 4. 589. 

Page 237. — Test 17A.—1. 193. 2. 1245. 3. 17%. 
4. 18%. 6. 23%. 

Test 17B. —1. 23. 2. 88; 3. 
6. 12. 7. 1k. 8 235. 9 632. 1 

Test 17C. — 1. 19,5314. 2. 3650. 3. 
Oa 0. 262. By 1." 29. 29-8; 

Pest i7D. — 1) 6%. 2. lye. 3. 32. 4. 18%. 6. 3. 6.- 2g. 
feels. 98. gy. 9. Sh. 10. °§. 11. ¥. 12. 144. 

Page 253. — Test 18A.— 1. .99. 2.°.03.  3.-2,— 4. .001. 
Selo 7 0.).is 7, .09, 8.-1.062--9..055. 10, ...0025. “Tle. 
12. +45. . 13. 4. 14. sy. (15. 43. . 16. 834%. 17. 900%. 
18. 8%. 19. 21.5%, or 214%. 20. 9.2%, or 94%. 21. 90%. 
22. 50%. 23. 64%. 24. 0.6%, or 2%. 25. 225%. 

Test 18B. — 1. $1.73. 2. $1.18. 3. $202.50. 4. $330.80. 
5. $216.88. 6. $1101.90. 7. $116.74. 8. $1.26. 

Test 18C.—1. 6. 2. 4. 3. 28. 4. 120. 5. 66%. 6. 205. 

mest 18D--— T15%... 2. 100%... 3. 285%. 

Page 267. — Test 19A. — 1. 8208. 2. 6262. 3. 7330. 
4. 6540. 65. 5496. 

Test 19B. — 1. 5,477,359. 2. 7,725,581. 3. 4,156,287, 
4, 6,984,542. 5. 3,365,860. 6. 5,459,894. 7. 4,129,479. 
8. 1,462,297. 9. 3,537,819. 

Test 19C. —1. 271,890. TY 2..115,231. 3. 688,350. 
4, 455,323. 5. 419,952. 

Test 19D. —1. 519. 2. 679. 3. 357. 4 865. 5. 784. 


Ss. U. AR. ——H. G 
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Page 279. — Test 20A. — 1. 72,977. 2. 41,801. 3. 68,400. 
4. 41,151. 5. 53,639. 


Test 20B. —1. 385,758. 2. 175,669. 3. 598,561. 
4. 197,588. 5. 418,994. 6. 245,329. 7. 244,567. 
8. 795,480. 9. 239,458. 10. 113,476. 11. 372,679. 
12. 386,239. 

Test 20C. —1. 4,141,187,986. 2. 115,143,589. 
8. 71,110,085. 

Test 20D. — 1. 327.21. 2. 902.17. 3. 311.42. 

Page 305. — Test 21A. —1. 173%. 2. 257%. 3. 2044. 
rae aM wee 


Test 21B. 1: 12,. 2. 28. 3.7%. 4. SEB. ie eee 
Ti Gin 8. 48 9 410) 45. atl eerie el onec 

Test 21C. —1. $28.31. 2 $32.43. — 3. $4687. - 4eae 
515. G66hay. 7a ba BS T10e eho 28s 

Test 21D.—1. %. 2. &. 3 4 : 
Tf Oh Gees 9: BL” 10a) ieee doe 

Page 337. — Test 22A. —1. 430,537. 2. 282,778. 
3. 471,450. 4. 358,152. 

Test 22B.—1. 5167. 2. 6782. 3. 7588. 4. 6453. 

Test 22C. —1. 67,513,715. 2. 66,549,780. 3. 29,387,268. 
4. 37,904,852. 5. 14,297,443. 6. 48.695,676. 7. 35,393,549. 
8. 22,981,646. 9. 41,891,558. 


Page 355. — Test 238A. —1. 317.782. 2. 29.4516. 
3, 35,982.6. 4. 3947.55. 
Test 23B. —1. 28.2646. 2. 65,444.8. 3. 1738.75. 


4. 3.87654. 5. 355.722. 6. 66,695.38. 7. 77.8819. 8. 2.72931. 
9. 4962.86. 10. 419.834. 11. 58,1749. 12. 769.318. 


Test 23G. — 1.625: 9 2. U5." 32.720, WASRS22 a bas 
6. .68. 7. .9388. 8 .488. 


Test 23D. — 1. 158.928. 2. 8922.96. 3. .008464. 
A215 589. be 482972 

Page 375. — Test 24A. —1. 23.8%. 2. 117.8%. 

Test 24B. —1. 36.5%. 2. 131.7%. 

Test 24C.— 1. 450. 2 4950. 3. 640. 4. 411. 5. 1567. 


Test 24D. —1. $5.33. 2. $404.17. 3. $499.80. 4. $8.07. 
- $658. 6. $1617.96. : 


Test 24E. —1. $7.92. 2. $18.13. 3. $3.13. 


o 


8. U. AR. —H. G. 
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SUBJECT 


Whole numbers 


Whole numbers 


3 Whole numbers 21 
4 Fractions 29 
5 Decimals 43 
6 Whole numbers 65 
‘i Fractions 8b. 2s 
ha 8 Whole numbers 105 
9 Fractions 125 
| 10 Decimals 135 
it Whole numbers rat 
12 i Percentage Be SoS 


\ ‘i ne 


4», [Fractions 


| [ys pe Decimals 


\_, Whole numbers led 
» 4 Fractions rm x S287 2 
Percentage — 253 | 
19 T—,_~ Whole numbers 267° v7 . 
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NUMBER OF NUMBER OF EXAMPLES RIGHT 
[iter (2 Seca ees 
Beeline | ot. Tt ti 
ee ee ee ee ee 
, a SCE ORR eee 


SIORoOooo Fae ee ee 

|} 9 jolrja(siaieiz{sfo|ao] | | | | {| | 
{10 foliletsfsisfelz|sfoli] | | | | | | 

jw fojilets{slaisleiz{e/sioli] | | | | 

j folalafe[a{alels[slelz|z7{s{oloo] | 
Le _folatsfeta}s}ste[sfeleizfe/s}o}o. 


vied directions for using wea table, sée page 4. 

5 ee , tena = 
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